1HE 


Mariners- Compals 
SE KECTIFIED. 
OMainiog TABLES ſhewing the true 


Hour of the Day, the Sun being upon any Point 
.the Compaſs: With,che trye time of the R3- 
fog and Setting of the Sun and Stars, and the 
Points of the Compaſs that the Sun and. Stars riſe 
and fet with: And Tables of Amplitude. All 
which Tables are Calculated from the EquinoRvel 
to 6o deg...of Latitude. J3*" 


Hereunto is added an 


"APPENDIXE, 


Containing the Neſcription and Ule of thoſe Inftru. 
ments molt in Ute in the Art of Navigation, 


With a T ABLE of the Latitude and Longitude ,of 
* tPlaces : Compoſed after a new Order. 
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tfully C orredted, Altered, and very much gn- 
hrged, with many uſeful - Additions. © : 
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ADVERTISEMENT. 


T Cherry-Garden-Stairs on Rotherhbith-Wall, 
are taught theſe Mathematical Sciences, 


Arithmetick, "\(" Merchants Accompts, 
Geometry, Algebra, 
I, 


r3gonome Sarveying 
Viz. Dialling, ” G auging, : 
Navg ation, Gunnery, 
Aftronomy, Fortification : 


Inſtruments 3 the Projetion of the Sphere on any | 


The Ul of the Globes, and all other Mathematical 
Cucle, 


By F AMES AT KINSON. 


—— 


| delire it may be taught at their own Dwellings. 
There are alſo made and fold all forts of Mathe- 
matical Inſtruments, in Food, of Braſs 3 for Sea 
and Land ;, with Books to (hew the Uſe of them: | 
where alſo you may have all forts of Mapps, Plats, | 
( 
l 


There Youth may be Boarded ; and thoſe that 


Sea-Charts in Plain or Mercator, on reaſonable 
Terms. 


(iii) 


To the Reverend 
Mr. SAMUEL STANCLIFEF, 
Miniſter of the Goſpel in Bermondſey 


near Rotherhith. 


Reverend Sir, 


O be always in readineſs to render a Reaſon of our 
Chriſtian Faith, is a known Duty 3 yer even that 
Divine Precept: obligeth not ro every Perſon, for 
then would be a neceſſity ro caſt Pearls before 
Swine 3 much leſs is chere a Law co grarify every Querift, 

And haply I may be unable (inche preſenc Caſe) ro an» 
ſwer every captious Inquirer, that may query, why this? or 
why to him ? Yec chus much [ will vencore to ſay 3 Thar, 

As there is no neceffiry for my Plodding on in che (almoſt 
forſaken) High-way of che Antients, co ſhelcer this Treatiſe un- 
der che Wing of che greateſt Proficient, ſecing ic hach paſſed 
{ ſeveral Impreſſions with good Eſteem ; So I have curned from 
(being a verſe co.) the broad Road of our preſent Time-ſervers, 
who in their flouriſhing Flacreries gallop fo chick for Honours 
and Preferments, that ir's hazardous for a ſober Traveller co 
Jog on that way. Bur, 

To be our of the Noiſe and Spartering of ſuch Hor-Spurs, 
(and in imicarion of the deceaſed Aurhor, chough upon more 
powerful Motives) I take co this ſolicary Foot-Path; hoping, 
Sir, you will paſs a favourable Conſtruction on my honeſt In- 
tention, which in truth is but che leaſt pare of my Debr, and 
bur a lictle of the leaſt your due; thus publickly acknowledg- 
ing the grearneſs of thar Mercy and remarkable Providence 
eRing ir, ro be a Diſciple of ſo faithful and excellent a Diſpenſer 
of the Divine Ovacles. 

For if our Author in his Epiſtle ro the Reverend Dr. Parr 
late Refor of Sr. Mary Magdalen Bermondſey, to uſe his words 


] 
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W The Epiſtle Dedicatory. 
« If Alexander was ſo much engaged to Ariſtotle, infomuch that 
© jr became a Queſtion, whether he owed not more to him 
<« than to his Father Philip, and that only becauſe he inſtructed 
'& him in Natwal Philoſophy : How much more are we of the 
« Pariſh of Bermondſey engaged to you, for the great and ex- 
&« traordinary Pains you are pleaſed ro take among us, in 
&« reaching and inftrafting us in Divinity, to the ſaving our Souls? 
What Obligations ro Thankfulnefs and Duty, both ro God and 
you, lieth on Bernondſey and Parts adjacent, for that elabo- 
rate Work, which through Divine Aſſiſtance yow conftantly 
perform among them? 


I heartily wiſh as great a Bleſſing ttiay atrerid your Mini- 
, and make ir as remarkable as your Call; that as this 
Book is uſeful and neceflary to refify our Mariners Com- 
paſs, atid hath taught many to ſhape a ſafe and ſure Courſe 
to their deſired Raven; ſo may you be much more ſucceſs- 
ful in direRing the Tribe of Zebulun on are a conſideta- 
ble Part of your Auditory) to reRity all the natural atid 
accidenral Variations of che Compaſs of their Lives and Con- 
verſations, atid help them to ſteer 4 ſafe and ſecure, 4 di 
re& and ſteady Courſe fot the Haven of eternal Reſt, Peace 
atid Happineſs, by Faith itt God, through our Lord Jeſus, 
is not only the hearty Deſire, but daily Prayer of, 


SIR, 
Cherry-Garden- 
ftairs on Ro- Your moſt humble Auditor, 
therith-Wall, 
VF Sept. 7. Tames Atkinſon. 
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To the REeavER. 


Courteous Reader, 


Hen I firſt entred upon theſe my Labours, 
w and after I bad begun the Calculation, I 
found, that though the Book be ſmall, yet 
my Labour was ſo great, that 1 almoſt fainted. Yet at 
length, when I con/1dered the ordinary, neceſſary, and 
frequent Uſe that might be made of theſe my Labours, } 
I was bereby encouraged to go 0n and proſecute my 
Work; and bow ready and eaſy I bave made it for aFu- 
al Performance, will plainly appear by immediate in- 
ſpeFion, to the meaneſt Capacny. 

Here followeth a brief Explanation of the Method 
and Order of the Book. Firſt, Tou will find Tables of the 
Sun's Declination, newly Calculated from the beſt Hy- 
potbeſas yet diſcovered, and applied to the Meridian of 
London, whoſe Latitude 1s 51 d. 32 m. and Longitude 
according to my Table 0 d, om. Next you wall find 
Tables p Bn the true Hour and Minute of the Day, 
the Sun being upon any Point of the Compaſs; which Ta- | 
bles are as Dtals, fitting all Places in the World, whoſe. 
Pole is elevated not above 60 d. either North or South. 
Likewiſe by theſe Tables you may know the true Hour | 
and Minute of the Night, by the bearing of any of the 
known fixed Stars between the Tropicks. Then you will 
find Tables ſhewing the true Time of the Suns Riſing | 
and Setting, with the Lengty of the Day and Night. 
Alſo by theſe Tables you may find the true Time of Ri- 
ſing and Setting of all the eminent fixed Stars between 
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the Tropicks. Next you will find Tables ſhewing the 
Points of the Compaſs that the Sun and all the aboye. 
ſaid Stars riſc and ſet with ;, which Tables are of excel- 
lent uſe for the ready finding of the Variation of the 
Compaſs, and may be performed by a Meridian-Com- 
paſs that is about ten Inches in Diameter, whoſe Points 
being divided into balfs and quarters , ſuch a Compaſs 
I ſuppoſe to be convenient for the Mariners uſe, where 
be bath not an Azimuth-Compaſs. Next you will find 
Tables of Amplitudes to every Degree of the Sun's De- |" 
clenation. All theſe Tables are calculated from the E- 
quinodial to ſixty Degrees of Latitude, either North or 
South, and they will laſt with Exatneſs as long as 
God upholdeth the Order and Courſe of Nature. 

In the Appendix you will find tbe uſe of all thoſe In- 
ftruments that are moſt in uſe in the Art of Navigati- 
on, either for Operation or Obſervation. Likewiſe a Ta- 
ble containing the moſt and chiefeſt Harbours, Head- 
lands, and Iſlands in the World, ſhewing the Latitude 
and Longirude of each of them, beginnmg the Longi- 
tude at the Mcridian of London, newly compoſed in a 
new ſucceſſive Order. 

This Method I onn, but how I bave acquitted my 
| ſelf therein, I /hall leave to the Fudgments and Exye- 
riments of the Skilfulleſt Mariners that the World af- 
fords, which are my native Country-men of England. 
Counrteorus Friends, 


Fare ever well, ſo ever wiſhes he, 
Who is more yours, than he can ſeem to be, 


henth-Wai! 
= = I 56 hy Andrew Wakely. 
The | 
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The Corrector to the Reader. 


Candid Reader, 


Eing deſired by the Bookſeller concerned 
B herein, I willingly undertook the View- 
ing and Corretting of this Treatiſe, (and 

the rather, for that reſpe& I bear to the, Memo- 
ry of the deceaſed Author, and my Maſter) 
which for its Uſefulneſs hath obtained good E- 
ſteem with our Navigators ; I therefore have 
took the greater Pains, ſpent much Time, in exa- 
mining each Table ; correQing, mending, alte- 
ring, explaining, and in enlarging where I ſaw 
cauſe; having endeayoured to render the whole 
of the Mariners-Compaſs ReGified moſt familiar 
and eaſy to an ordinary Capacity. 
In this Edition I have contracted the Tables of 
Amplitudes in Points of the Compaſs, and yet as in- 
telligible as before; by which having made more 
room, | have made the Reader amends with large 
Additions in the Uſes of each Table, and metho- 
dizing the Diſcourſe throughout : but moſt eſpe- 
cially in the Appendix, where I have taken the li- 
berty to repair, alter, and enlarge, that it will 
appear as good as new ; but chiefly in the De- 
ſcription and Uſe of the Gunter, Sliding- Gunter, and 
SeGor : principally the two former ; whoſe Uſes 
| have ſhewed in Arithmetick, to Multiply, Divide,, 
and work the- Rule of Three ;, in Geomezry, to work 


Propor- 
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| Proportions, Continual, Duplicate or Triplicate 
{ Menſuration of Superficies, and Solids ; as to mea- 


[Tunnaging of Ships, Bails or Boxes: Alſo in 
10mw'a And in Navigation, both in Plain and 


{tions ; ſo that T am bold to ſay, it's the moſt 
iexact Table of its kind extanr. 


| whole, I hope will find Acceptance with Young 
1Students in the Mathematicks, and prove ſervice- 


{ticks-; for whoſe ſakes I took the greater Pains 


1 8th Sept, James Atkinſon. 
I'693. 
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ſure Board, Timber, Stone, Gauging of Veſſels, and 


Mercator's Sailing: In Aſtronomy, in the moſt uſe- 
ful Problems ; as to find the Sur's Place, Decli- 
nation, Riſing, Setting, Amplitude, Azimuth, 
Hour, and Altitude art all times. And in all you 
are directed plainly to perform them, both by 
Shding-Gunter, and with Compaſles, 

In the Table of Latitude ani Longitude I have 
added many Places of note, and-omitted fome 
few that were of little moment, and have cor- 
reted both the Latitudes and Longitudes of the 
moſt eminent, -according to the lateſt Obſerva- 


Theſe with many other Additions through the 


able to'them both in their Srudies and Pradice of 
Navigation, and other parts of the Mathema- 


herein, who am an obliged Servant to teach 
them-what may here be wanting. 
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2) Leap Tears. 


Sun's Declinationg, 1692. 1696. 1700, 1704, 


Fanua|F ebru. March, April, May. | Tune, 
__ 
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South. | South. South, North, North, 
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Sun's Declination, 1708, 1712, 1716. 1720. 
Fuly. [Auguſt Sept, (Oftober| Nove. [Decem. 
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Firſt after Leap Tear. 
Sun's Declination, 1693. 1697. 17014 1705. 
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Firſt after Leap Tear. 


Sun's Declination, 1709. 1713. 1717. 1727. 
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6) Second after Leap Teas. 
Sun's Declination, 1694. 1699. 1702. 1706. 
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Second after Leap Tear. 


Sun's Declination, 17 10. 1714. 1718. 1722. 
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| July. ,Augntt. Sept.  Offob.| Nove. Decem. 
North, North./North. South.| Sourh.} South, 
ij] © a0 ad 5 3 Mr m_y FF RT 
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Third after Leap Tear. 
Sun's Declination, 1693. 1699. 1703. 1707+ 
Fanua; Febru.March; April. , May. | June. 
—— ——— 
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Years, as, namely, 1693, 1697,-41701, 1705, 


10) Mariners Compaſs Rettified. 
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The Deſcription and Uſe of the Tables of] 
the Sun' s Declination, 


Ecauſe in the following parts of this Book, the 
Suns Declination is as an Index to the whole ; 
[ therefore thought it fit to place theſe foregoing Ta- 
bles in'the Front of my Labonrs : Whereof the firſt 
Table ſheweth the Sun's Declination for every day in 
the Year, for all theſe following Leap-Years, 1692, 
1696, 1700, 1704, 1708, 1712, 1716, 1720; 
and the ſecond for the firſt Years after the Leap- 


1709, 1713, 1717, 1721; and the third for the 
ſecond Years*after the Leap-Years, which are thele, 
1694, 1698, 1702, 1706, 4710, 1714, 1718, 
1722; -and the fourth Table ſheweth che Sun's De- 
clination, for the third Years after the Leap-Years, 
which afe 1695» I 699, 1703, 1707, 711, 1715, 
1719, 1723, as you may ſee them plainly expreſſed 
in the head of each Table. ' Now for to find the 
Sun's Declination for any day in the Year, in any' 
of the Years above-ſaid, you muſt look for the 
Year and Month in the head of the Table, and 
look for the day of the Month in the left hand 
of the Table, and in the common Angle of meet- 
ing, you will find the Deoclination that you ſeek 
after 


Exam- 
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Example 1. 


I delixe to know the Sun's Delination for the 
18th day of April, Anno 1692. In the head of the 
Table for Leap-Years, I find the Year and the Month ; 
and on the left hand of the Tabke, 1I find the Day, 
and in the common Angle of meeting, I find the 
Declination that I ſeek after to be 14 deg, 18 min. 
North. 


Example 2. 


I delixe to know the Sun's Declination for the 
20th day of Oftober, Anno 1695. In the head of 
the Table for third after Years, Þ find the Year 
and Month 3 and by the fide of the Table the day of 
the Month, and jn'the common Angle of meeting, 
l nd the Declination that I ſeek after to be 43 deg. 59 
min. South : The like is to be underſiood for any o- 


|*her Year, Month, and Day. 
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A T able whereby you may proportion the Suns De- 
clination to"any" ot het Meridian. 
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3>q 
1907 


; bo 
+190 mq hai 


| 


1]212|3|4| 5151717 [39110 
1213|4þ5| 515 ll 8] 9|1dj11 
112]314\5 |6|7|8|9 1011) 
The ol that may be made of this Table of Proportion. 


12ul 

15924 
A 
O 


_ 
I 
\A 


"- 
0 
© 


for the Meridian of London, and will ſerve any 
Place under that 2feridian ;, but for thoſe Places ft- 


muſt be proportioned accerding, to its daily Difference, 


135 [1111213] 41415161717 1819 | 


" RLAK 


HE Tables of the Sun's Declination are calcalated|}' 


tuate Faſterly or Welterly from it, the Declination 


[|| 


and} 


——_— —_— 


—- 


| bp. d. 54 m, increafing, and the daily Difference at 
11 find 6, which is to be deduced from the Declination in 


the Decli. for the Longit, of 105 deg. E.iS 11» 48-N. 
The Decli. for the Longi#. of 155 dg. W.is 12 oo N. 


|: Admicthe 19th day of Oftober, Anno 1594. Iam in Longirude 
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and the Longitude of thoſe Places from the 1Meridsar of 
London; tor which purpole this Table is uſeful, as it's 
evident by theſe Examples following, 
o Example T. 
Admit the oth day of April, Anno 1692. Lamin 
Longit-105 d. caſt; I demand what Declination the 
Sun will have that day in the Meridian of the Place ? 
The Decli. for April 10. in the Meridian of Lendon 


at time, is 21 Mm. therefore in this Table, Tlook in 
head thereof for the neareſt number to'2 x m. which 


| 


is 20m they Llook on the left hand of che Table for 105d. the 
Lotgirude that T am in, and inthe common Angle of 


Meridian of Londof aforeſaid, 11 d. $4 m. and rhe Remai 
willbe the.Declination for that Meridian, or the Longitude tha 
Iam « bye is 11d. 48 m. North. Bur if the Declinatignhad 
decreaſed, as it doth here increaſe, then you muſt have added 
here under you may ſee, p 

ns 


The Decli. in the Meridian of London, ” +54 .N.| 
The proportional minutes ſubtraft/ ® og 06 


Examplit 2. 


#7 & Weſt,” I demand the Declinarion that the Sun will have 
thatday in chatMeridian ? | 
[1 


The Decli. in the Meridian of London, 10 34 , I» 
The propertional minutes, add 00 OF __ þ 
TheDecli. in the Longitude of 87 4. W.15 10 39 5- 


The Decli. 5 the Longitude of 87 d. E.is 10 29 - 


—_— 


— Lf 


( 14 ) 
A Table of the Refrattions of Sun, Moon, and Stars, 
according to the Obſervation of Tycho Brahe. 


Alti- | Sun. | oon,| Stars.| |} Alti- | Sun, 4 Ooon. 
tudes.| ' f tudes, | / 
I 0 TW 19 | © 25 | eQ-© 
26 25 21 19 Og 06 
2 20 20 Ig 20* o4 Og 
3 I7 17 I2 21 O4 Og 
4 Is Is II 22 OZ 04 

$ 14 I4 Io 23 03 og *1 
6 I; I3 O9 24 03 o4 

7 I2 I3 o8 25 Oz OZ « 
8 II I2 07 26 |. ©2 03 
IC IF 06 27 O2 03 
IO IO I1 Og 28 O2 O2 
I O9 Io Og 29 O27 02 
I2 Og Og Og Zo OE O2 
13 o8 Og O4 31 ol O2 
I4 o8 o8 03 32 OI Oo 
is |, 07 o8 03 33 OI OI 
16 ©7 o7 | 02 | 34 | of OI 
7 06 07 02 | 35 OI OI 


The Refraction of the San, Moon, and Stars,cauſcth 
them to appear higher above the Horizon than they 
are 3 therefore the Refraction is\always to be ſub- 
tracted from the Altitude obſerved, that the true Al- 
titude may be had, 

As admit the Sun's Meridian Altitude, by Obſer- 
vation, to be 5 deg. I demand the true Altitude ? 
Altitude by Obfervation—— O5 4. 00m 
Refraftion, Subtr git —— ——-— co 14 


The true Meridian Altitude 04 46 


Primum 


—————— 


y 
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Primums Mobile : 


OR, 


Aſtronomical Tables ; 


Each T ABLE beinga SUN-D1ax : 


Shewing 


* | | [The exa& Hour gf the Day, the Sun 


being upon any Point of the Com- 
«pany wn Places upon the Earth 
and Sea, that lie between the Equi- 
nofial and 60 deg. of Latitude, either 
North or South : and to laſt with 
exa&neſs as long as the Great and 
Everlaſting Creator ſhall be plea- 
ſed to bold- together the great and 
wonderful Fabrick of Nature. 


By Andrew Wakely, Math. 


| LONDON, Printed by }. D. 1691. 
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A Sun-Dial for the Latitude of © Degree. 


North Declination. 


12diigd 
30 


Deg, ſo d]2 dls dl; dito d 
g© 30 


—  c_—— 


17 d|2o d'22 dj23 d 


—{J} zz } Rf} — 


—_ — — — 


6,006, pts os 00 6,00 5,00 = 5,00l6, 


Sa. 


Poi m 1 mi mM mſi _n 

North N 2 | 121121 12] 12] 12 

nbw| > b,0go,06 0,08 I0jo,I 

nn w| 2  |,04/0,08|0,12 0,17/0,21[2,25,0, 30j0,35/0,3 9j4>42 
nwhn [2271312002734 0,4 110,4 510, 5011,03 
nw | =. ,10[0,2 0,300,4110, 5111,0: 

nwb w = 0,45/1,01}I,1811,3 

wnw =_ 0,2410,49 1,14 1,4 »0912,41 

wb n| * [©,5111,44]2,46,4z10 

weſt. Wet. 6,00] _ 6; 397 WW 

Oſers 6,00 


Amp. ſao.o!2.3 $+00 7.30/10.0/12.4 I 5.01 7,30:20.0P2.3Q923.30 
Deg. ſo dſ2 d 12 d'1s d|17 dj20 dj22 dj23 d 
Min, 30 30m 
Poines|h mh m m[h mh mjh m 
| South} 12 | 12 42 t2|12|12 
$6 w| NJ{o,02Þ, 14/0,197/,1 90,20 
$$ w| > 0,040, 0,3 5Þ,3 56,42 
Swby © [0,07 ,56 r02/1,08 
S W &/229 1,2 5/153 511347 
Sw þ o P15 1,53|2,12[2,32]2,52 
Ws W| [0,24 318/4,06[5,07 
wb $ colts [, 
welt.ls, 


; 


Ofers'6,00/5,00|6,00[5,00'5,00[5,00j6,00 [5,00'5,0c}5,oajs, 5: 
ain 90s: 


Tj I” Pw... =. 1 ”*y_ of; es 


— — 
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A Sun-Dial for the Latitude of 1 Degree. 


North Declination: 


wb who 


Deg. [o djz d 


s dh diiod 


— 
nu—_}y w}__@©y@— << | — 


0410,11 0, 19,0,24 


2,16 


Oſers6,00 00} 
Sun's/4, m', 


$25 0,37 


15,00 6,00 6,01 O1 


m\d. m/d. md. m 


Amp. [o.o0/s. Ms. 0611.30) 10.0 


12d 


O,Z1 
0,47 
I,12 
2,0C 


T's n[d. o 
'r2.3c 


ts dl17 


i $.0]1 7.39.20.CPR2-C[23.30 


South Declination: 


Deg, 
Mm. 
Point: 
Sourh 
$b w 
$S w 
SWhs 
SW 


1 Ml: 


—— 


I2 
2,01 
2,0 215,06 
2,03 
2,04 


2 


9,r49, 
106[0,21 
9,1919,34 
| wbS[,2ch1,11 
Weſt o, va 


WS WW 


bes 


oo ,16Þ 


2,07; LY 
140,18 

,23 0,30 
a, , 34 4912555 
360 571,004 
0,58[1,24 1,51 


10 


Bf = 
O,ILO, 13 
0,230,27 

0,37,04 

0, 551,06 
1,12\1,81\1 
2,1 912,51 


_m—_— 428 


\@ſers's 6,00'« 5.00 


'&,0c [5,6 


| —_ — 


12 

0,15 
232 
P,S1 
I,17 


20 22 dj23 d 

h mh ff 
I2| 1A 

Q,1I 70,15 50,2 21 

0,37(949,9243 

©, 5$g/1,051,10 
b,25 1,59 1,47 


—- 
»$ 914 


3,28 


+ 23 $14249 


4,165,15 


| 


—_— 


[55916155151 5515:5: 15159/ 515018558 | 
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18) The Mariners C ompaſ's Redtified, 
4 A Sun-Dial for the Latitude of 2 Degrees. 


North Declination. 


—— 
— Fy oe —_— — 


322/0,27[0-32 0,35,0,38. 


ps 0.40,070,09Þ,1 10,13 


| 
w 
0,0 DPS 


0,12\0wbw LIIT 
0,16)w nw] © 


= 5 Ho ks 


240, w b 1,03/2,03 3,23 
6,00 'Weſt. 
6,09, Ofcrs's, 6,01'6,01 


d. md. md. md. _— mid. mid. 
7» 20/16.0132. 201 5 0 7.310.122. iÞ3. k 


South Declination. 


———RAA 


2 dis | 12 [15 d|17 djz0 djz22.dj3 d 
zonl A =: zom| A - 4, 
h T, 5 F: 7 h mih mjh mjh m 


——— 
ADpAAF 


120,190,25 13 20,390,460, 54/1,01 


10,0310, ah DDG 0,3 piſ,8 »45 
l 
180,290 þ£ 249559/ 191,211,331 


243,151 


SWhwo,m1 
w 5 WP, 1 


43 108 1,332, 002, 22 3400j3,36 
w1 of 


ne et Ly » 


2,27 0,420, $7 1302 20\,40h 2404/2,23/2,40,2+54 | 
424 4 


— —— 


—— ——— 


NS | 3,00 ,00[5,00 ocls,55 


1G QI BR OOHn OOOoOD Oo Ono 1; 10 © | 
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The MatinersC ompaſs Refified. (19] 
at ASun-Dial I for the Latitude of 3 Degrees. 
| North Declination. | 
z d o d[Deg. [2 dis d|5 dj1o dji2c|i5 d/17 d/2o0 d22djzg d 
ny in. [3 30m zom —_|zom | 30m 
b., | 01 la mh mn mh mjb mh h m 
y 12| 12 12|12| 12] 12| 12] 12 
18 210,04 %66,0,08þ-, 10,0, 1 20,140, 16,18 
zo. | 0,09,0-12,0,16[2,21,0,2510,30,0,341937 
PL 0,120,159 0,26 243 3,9340 48, 0,541-559 
9 0,19 0,29,9,35[2,59jtzoIjt, 13/1,23j031 
30 P. 0,27 943259 1,151,34]1+54/2,10]2,24 
[ 0,45 ILIfLS612,1112,4713, 33,413) 
| 1,49 2257 
4] | 6,016,02/6,02]5,0 5,03 6,0416,04 5,0515,05 
mM d, md. , md. 1 n [m(d. WL 1. m 
ion 6.ocjAmp. | 2.3t \$.©x 7-30 1041.4, 31 [1 5.1]17.41/20. £122.32 
»South Declination. 
] Deg. jo, dp dis C7 diodi12 dits d1t7 d[20 « 22 d/23 4 | 
ti In. "4 zom 20m 30m 30m zom 
| {Points[1 mh mh m1 mh mſh mſh mh m 'Y 1 m/h-r mh/m m 
Sourh1} 12 12 [T2 77 [72 [7372 i2| 12 12 12 
F | | $b w Oz 2,04 $05 2,08 0,1050,1 3/0, 1 gf), [7,015 GO.21.0.22 
þ $$ W|,05[0,0 ,131],18 0,22j9,25(0, 12,3 5/0,4 of 2,44 0,47 
$w 64,08|2,1 50,21 1290351042681 "540 >4'r, won,nlg 
' i | 
$ w [0,P2[0,220,32 2,42 %53(103,114/!) ! Y 137/49] »55 
I Sw b w-,18 1,03 1,19 1,357,52 2,1912330 245 3,<C 
wo 29 5(1,42 2,0512,37 3,0813,43/4»31;5325 
WHh< 0,59 C 3,38 4555 | | | 
Welt [5,00 | | Fs mb L TE 
; ®fets'5,00j5,00 5 $<|a5g}s.58 £58} 5.5 5 TE . $8415.56 


| C 2 


2 


| 


AS Sun-Dial for the Latitude of 4 Degrees. 


—_— - _—__—— 


North Declination. 


5 d7 diod|12 djrs d|17 d/20 dj2 dſ23 d 
þ 30m |1zom 


—  F" ww oo. 


int.lh mh mh m h ya _nygh m 
orchl 12 12 |12 12 | 12] 12 12 


b wo, 0110, 030,05[9,07[9,09,0,1 11,1 
n 02/0,060,10 I 90, 231,28 32/0,39 
whrto, 030,09 0,16(0,2 32-3930 

nw $04,0,14 0,21 »35 46,0967 oolt;1s 
WSwWjo,1qW DWO,1 0,35 1,011, 1,2 50QH30 
wbhs afitn hot: tl he 


—— — 


6,05 Omer 6,02'6,0 90s $98 6,0515,06 a 


"Sun's. m d. TT DT mg, d. mm. d. m 


Amp.'5.0 __- £2.31 15-217. 3/22. 3:23.34 


_ 


South | 12 | 12 [| 12 |[12|12| 12] 12] L 
's b w[0,03]0,05 0,09,0090,11/0,130,16 0, 22/23 


South Declination.# 


dſ1od'12 dji$ dj17 d\2ogd}22 4/23 d. 
3om 


—— mw | a  —_— 


_ PR ] —_z_ TX Eoero—_s 


point|h mjſh mh m 


— —— — — — 


s s w[0,0710,1 1 01 $941 0,23 0,28/0,32 


$W b$10,11j0,170,240,31 ,38 0,45 0,52 1,1 311,18 
s$ W [0,16 226 0:36,9:4910-57 ena 1,41/1,5111+59 


_ 0,24[0,39 0,54 1,05 126 bg 1,41/1,58 ; 2/309 
ws w[0,38[1,02 1,26 1,5112,17 2,45 3417 
wb s]1, | 
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weſt. 15, 


®ſers45,0: OI 5,00/5;3c 5: 5819, 571515 H9u5d[o5 50525415254] $555 == 


E 


= oe OV w=w i 


[zz wal Ol SSE SZ 


vo oo OO DU ww 1 
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| ASun-Dial for the Latitude off 5 Degrees.” 


North Declination, 


Laos! 


FIYOTLTH 
nbw 
'nnw 


12d 


I'2 


419,0610,0810, 10 


d. md. m'd. m 


bg 


"PE 


— 


5,04'5,05!5,06 


d, m 


:15 d17 dj2o d'22 d 


—  — } coy {een Þ 


23d 
z0m 
h- m 
12 | 12 5 
12/0,f4j0,16 


0,1719,2 210,26 0,30 
0,2110,2810, 35,43 0,49 
P23 11,4 212-5 3Þ1,05 11 5 
1,04/1,21]1,40 1,57 
2,24 3,08 4:0- 


— —— 5 —_— 


07 


- —| — 

d. m\d, mia. m 
e.0111.21 _ _ 20.c 
= 


—— 


| 


6,0815,09 
d. m[4. m 
122.<[?2 6 


South Dechnarion. 
by "net 


— 


| Shed —_ 
— 
= 


. lo d'2 


18,00 


Gom 


.jh mh mh mh m 


I2 | 12 
6,04 0,05P0,08 0,10 
0,08 0,12 
0,13 0,2c 
0,200,30 
0,300,45 
0,4%;1,11 
05,20 


I'2 I 2 


DD, 170,21 


I'2 


liodiad 


Il'2 


0,120,14 
0,250,29 


22712535 

0,400, 50 

= zI5 

1,3 g 2,00 

$,09'4,93 
j 


4 
1,0 
1,34 


2420 


gal 1 


0,40;0,47 
4 
I,n 
1,45 


2385 


17d 


30m 


156 


I2} I2 


| 
1,22 1433'1 


- h m'h 


I 2 


0,15'0,18;0,20 
SLE 
0,54 I,02 1,05 


245 


2,03 2,21[2,40 


$124 $359,413 $]515 5] 


20 d[22 dJ23 4 
= 


h mh m 


h m 


I 2 


— 


Acts15,00l5.55[5:58151$7.5:551159 5455 1541515315052 $15 


C 


hn) 


2 


—_— 


1,470, $© 
PEE 


2,02 


, 
| | 
— 
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4 $4ux-Dial for the Latitude of 6 Degrees. 


N orth Declination. 


on. Min. 13om 


h m 


—— oc 


Sourh| 1 2 
s & w,0,03 
S$ $ W,0,06 
$Wb $0,09 


SWbw/0,21 0,06 

(6,330,10 
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Weſt,14,22 2,15 


wSw 


Deg. | | d[s d 


d 


ﬆh m 


7 dirodr2d 


z3om 


Olerg6,01, 6,0 5,02 un 5 


AmPpI2, 305,01} : 


23 
-_ : 
Tl 


_— 
40,05 0,25 0,41 


$Id n md md m 
7,32 10,F7 2. 24ll 5,517.2 20,6 22,7 


12 
2,0110,03 0,05 


0,07 O, I I 


P23 | 
w bnſ-,04'0,11 0,186 


2,06/0,160,27 


O,T$/0,40 I,0 
9,32:1,34 4+ | 


vy 


h m'h m 


iS 


17d 
30ni 


0,07,0,09 
O,I5 0,2C 
32 5,932 
038 0:46 
I,I 


5 06 6,07 


— _ 


d md m 
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— 


1,0 


2.44 
2-TT 


r,3 
-" Yi 


6,1C 
= 
d m 


5,11 


4 m 
23-39 


rn ts 


m 


South Declination. 
2. 


beg. 
Min, 
poinr. 
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& bw 
$5 W 
4 bs 
SW 


C 
hn m1 

I'2 
2,0 519,0 
3,10 | 
wn l 6 X 
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0.2 * 
[ 0,57 
1,5 [1 
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bh 


h m 
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,19{40,220,2" 
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da ouape 04 
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23513 þ at tf 
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h m 


I 2 I'2 
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17d 
zom 


hH m 
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0 
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20 d 
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| ASun-Dial for the Latitude of 7 Degrees. 


North Declination. 
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N m1 n 


Keg 0,02 ye. 
080, 5 
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d.m 
12.3< 
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Soutlr Declination. 
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24) The Mariners C ompaſs Redified. 
A Sun-Dial for the Latitnde of 8 Degrees. 
AY North Declination. 


PRI 


Deg; I> dis dl; d tod12 d{15 dj17 djo d'22 dj23 d 
Min. [30 z3om = zo] | [30m 
poing..h mjh h m{poine|h mh mſh m'h mſ2 mh mjh m 


12.{North| 12 [12 | 12| 12 
$ b 'w,0,04 0,c210,00|N b w [0,02 0,0 0,06,0,08 


011M w bnſo,og 0,1 2,20/0,27 
S W [0,22,0,121,02] hn w ,08 0,18 0,29,0,46 
swhbwo,330,180,03nwbwſo,120,28[0,43 1,oc|t,19/1,35 I,47 
w $ w0,520,29Þ,05W n wÞ,20,0,45|1,16 1,4 
whs [1,356.55 0,10|Wb n[0,44 1,59 
48 3, 3:35 I,22 


Weſt.!4, 


Die5,01 5,03 6,0315,04!\©ſers[5,05 5,07 5,005, 106,1 215,123 


I — — — On — — O—— — — —— 


Sun's(d. md. "md. m! Sun's d. m'd. m{d. md. mi. mid. m{4.m 
Amp 12-31 5:0217-34/ ANP-J10-612.3711 5-9 17.49,29.12 22.13]23-46 


South, Declination. 
Deg. þ &|2 ds d|; djzod|12d 15 d'r7 do j22 d23 d 
Min. 30m 30 zom 130m '3om 


point, jh mſh mjh mj m | mb mh mh mh mjh mh m 


—} ww —— — —  @ wu DÞ wee ww 


South |12| 12\ 12 | 12 12 I2} i2|i2 [i2{| 12112 

s bw þ,05[9,08[0,10[0,12Þ,140,15 0,18 0,2110,2310,25 0,26 * 
$5 w [0,13j0,1910,2110,25Þ, 300,340,380 43Þ,4712510,54 
sw bs p,2 110,28Þ0,341,41P,48Þ0,5 5 102/105] 1,17] 1,23/1,28 
SW 10,3210,41},5;1t,omfl;t I1,221,33/1:44)1,z55 2,05'2,13 


Sw bw (0,45|1,0211,1611,3111,45 2,02 2,17 2,35]2453| 309/323 
ws vw {1,14}t,37]2,0c[2,2412,48]3,1 5 3,44417{4»5615»39 
W bs [2,20 wy 3,44 4926]5,24 | | 


-46-3-F 


$ $ W0,0910,05[0,01]NN w 0,03 0,0 0,12 0,15[0,21/0,25 428} 


i cr: (5,995.5. $ 651545715255! 1555: PSS 36o51l% 5016148 $4471546 | 


OO — = 


| 


Ll 
ww on 
4 = 


TY 
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The Mariners C ompaſs Reftified. 
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A Sun-Dial for the Latitude of 9 Deerees. 


N orth Declination, 


I,1 3:0,29 
34521 5 


5,03 
«MM 


Sun's 
Amp. [2.31]5-03 


d. m 


> w— . 


100024 


I2| 12 
70,01 0,03 
0,02 0,09 
0,03 0,1 


nw [0,04 0,14 


FR nw 
whn 


0,10 9,39 
0,21 1,27 


5,04/©ſer 5,05 5,05 5,08 5,08 


Sun's'd. mid. m 
7 35| Am.10, alr2. 3 


mbw0,050,25 


22,1910,2410,31 
a 2247 


1,14 


15d 


h m 


I'2 
2,05 
C,1cfo 


I2| 12 
0,07'0,09 
0,140,15 


0,38 
1,04 


255 


1,39}2,15 


d. m d. n; 


LL 17.42 


f 


d. m 
120.16 


22 d23. d 
[zom 


h mh m 


O,IIP,12 
0,23 0,26 
0,38 0,43 
1,3011,42 
255513242 


5,15 
d. m 
22.1812. 


South Declination. 


Deg. þ d 
Min, 
points |h mh mh n m 
Sourh| 12 | 12 | 12 
$b w [0,07/0,090,11 
$5 W 0,1510,19,0,23 
$ wb$/0,24/0,300, 37 
SW $:35945;0, TY 


2 ds d 


30m 


SW bw 0,5311,09{1,22 
WSW [1,23!t,q 5'2,08 
wos (253 51391 2 '24S$ 
wet..'s 


avett. 6,00 =- 


zom 
h n m 


0,13 
0,27 
04.4; 
l,05g 
1.35 
2,21 


7 diod 


h m 


12j12 
©,15'0,17 
(0,31/0,35 
0, $C;0,57 
It 51142611 
1,52 
2255 


$327 


2,07 


$,21 


= wales 


12 d: 
i — 


h mlh un nh n 


— — —_ uw | o—_ j ———_— 


{_1_! 


ts dity di20 d 
zom 
h m 


i12|[ 12] 12 
2,15.0,2119,24 
). 140 2,4412549 
1,041,127 119 
435.1,47 1159 


n——— wc 


2,41 2,58 wad 
3>$0'4,22/5,00 


2, 24 


22d23d 


;Zom 
h m 


h m 
I2 
0,29%0 
Kay gy 
I,25g I,3 I 
2,00 2,15 


— 


pany orgy 


26) The Mariners Compaſs Redtified. | 
A San-Dial for the Latitude of 10 Degrees. 

North Declmation. | 
Peg. [2 ds dj dio d| * 12 dg d17 d2zo d'22d23d = 
Min . [30m zom zom zom} | 4306) 7 
points mh n mſh mh mpointsh mjh mh mh m1 mh m m| | - 
South] r-2 | 12 12] 12 12 |]Northli2| 12] 12|12{[ 12 In. I 
$ b w [0,06,040,02 N' n'b w [0,0210,0410,06 0,08 0,100,112] | , , 
$$ W]o,1 2j0,080,04] & |n ngvÞo,04 209/013 0,18 0,21,0,24 y 
$w bs10,20P,13 0,079] 2 nw bnjo,07/0, 145,21 0,29 0,350,40 &y 
s w [0,39,170,10] 5.) nw 0,10/042 1532.0,430,53 1190 | þ 
Swbw 2,44/300, 15 LEE Ee 1,23\1,3s] | — 
ws w11,09Þ,47 0,24 <= wn wh.2510,5 3/124 2,01]2,39/3,1 by 
wb $12,098,280, 47 = w bn [0,59/1,07 | Y 
Weſt [5,03/4,01'2,47] M #3 | W 
©ler5,0265,04 5,096,07/© ſer ſers}5 re | G 
Gat I—_—— — == = [= £- 
Sun's|d. mid. md. Wp/d. m Sun's d. m'd. mid. md. mild ar EF 
Amp {z, 32}5-05 7.27110.10 Ampl |: 2:42'r5 1517.47 20.20122.22123-54 | " 
1 wy _ 

$Hth Declination. | 
Deg. lo d'!2 ds dl d1od12d|15 17 djzo d T 
Min. zom| [30m _ om [;om \ 
poinr. h m h mi mh mſi m mjh | mh mh m m|h-m mjl1 pt 
South | 12 | 12 [1212] 12|12| 12] 12] 12 S, 
$bw, 0,080,100, 120, 14Þ,15P, 1 $0, 200,2210,24 s $ 
$SW 0,160,2110, 250,28 0,33j9370,420, 4510,51 $ 
«Sw b$]o, 250,330,4 0,459, $3/1,00/t,07/1, L4}1,22 $1 
S W 0,350, 4c 9, $611,0511,15 I 9j1 ,29,1,40 1, $194202 - $ 
s$w bw 0,58]r, 9T 211,29114211,57]231 2/2,28 2,45; 3,03 $\ 
w $wf1,31,1,53/2,15/2,38|440:13,27/3,55 4:25}5,03/5o41 w 
ws 12,443, 254914425125 | i 
weſt.| 5,00 | v 

| ©lers16. COPETRE 5:55[555315:5 151491 47;5+45' 5243 e453 50 


a 


T"*——— _  —— — CE  e_y—_ oo _ 


The Mariners Compaſs Redtified. 
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A Snn-Dial for the Latitude of 11 Degrees. 


North Declination. 


Sourh 
$bw 
SSW 
Fa bs 
SW 
SW by 
Ws w 
whe 


Weſt, 
@fer. |6,0; 
Sits 
Amp. 


I'2 
0,07 
0,14 


Nw [1:43] 
5,08 +13 


Nin = 
points {h mlh mh 


6,500,35 0-23 -2110 
I 170,55 0,33 


3209 
5,02'5,04 5.08 


= m1 


ih m 
W 12 
0,01 
0,02 


12d|15 dj19 dj2o d 
zom 


10,04 


ne 
wn Wwjo,1s5 


wb nlo,33 


1,03/0 


@ ſers's,10 
=== 


Sun 


; [2,32]5,09138); 16: M 


0,06; 
0,25 


6,12 


AMPEI2.44 19947107 


0,17 


0,41 
I,S5 


$d. md. mid. 


Z0 


South Declination. 


Deg, o di2 d 
Min. | zom 
poines h m mh n m 
Souch | 1: 12 
bSHW ©,0 I 
$$ W ©,180,2 


5 $43(0453 
Sv bw 1,oq, 1,18 
WSW : 1,39, 2,01 


whs 2,55:3,31 
Weſt, 3p : 


| efp 6, ,00 PT: 


Sw by 0,29 ups : 


044912455 
1,12 _— 22 

I,47[2401 
, 224513» 


424715531 


_— — 


— 
I2 
,21 


502243 


1y09 
1,43 
2233 


; 4,99 


ALLELE 


12 
0,23 
0,47 
I,16 
1,54 
249 
4430, 


ao 
$z0 


—? 


$:4<15,44 


6,42 $.41 


28) 
A Sun-Dial for the Latitnde of 12 Degrees. 


The Mariners C ompaſs Retified. 


North Declination. 


£ 


Deg. |2 ds d/7 d{tod 12 Qegallty fo 22 <23 < 
Min, jzom [20m zom zom zom 
_ kh mh mh mjh mſpoint h m h m 
Sourh | 12 | 12 | 12 77 Nora 12 12 
$b w [0,0910,0610,04[0,02; n b w 10,0 0,10 
$s w j0,160,1 210,08 ,0,/n nv O01 bz 
$ w [0,37j0,28 2,02 0,5 1 
sw bw [0, 5 510,4.1Þ 2,03Þ, 15,3 3Þ45|1,05[1,21 
w $ w[1,25|1,040 10,0 2,40 
wbs [2,31/1,56 0,0 
Welt. [513145233227 'Ke 
fer. 5,02 5,04 '${S,11 5,22 
Sun's |d m{d. m . md. m[4. md. mkd. mf. m 
Amp. 2,33 $40717»39ho.13 12.46 15.20lt 7.55120.28]22.31]24-5 
South Declination, 
Deg. p d|2 dis d|7 drod|12d|i5 d/17 dfzo dJz2 4/234 
Min. - jzom| 3omy zom 3on 30M 
Poincs | m/h m;h SI LET, 1 mjh m 
—_  — _ — = — — 

Sourh} 12 | 12 | 12'] 12 12] 12112 120] 12] 12 
s b w fo,0g[0,1 10,1350 atgo,t7 2, 1c 15,2 110,250242 50 2,270529 
$s w [0,2010,2419,28[0,32(0,35|2,4015,,4.419,4c12»5 3104571100 
s w b$[0,3210,3319,45[0,5110,53}1,05|',1 21,1] 1,2 [1,3 21137 
s w [£,47[9,55105|1,1511,2611,3511,45[1,57] 2,05 2,1812,25 
Sw bw 1,09 I,2311,37 125 2/2,56 2,2 1] 14371245 1] 820 1] 332" 13439 
ws Ww 1147/2071 24291235 1|3>14} 343% 241433 <0 51070514! 
wbs [3,05/3,35|18| 451/532 

Weſt. is, of _ | F $4 
 ſers!6,0c Py 525618, lor5a)5n5 15:4; 


tr —— 


— 


| The Mariners C ompaſs Redtified. 
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A Sun-Dial for the Latitude of 13 Degrees. 


_— 


North Declination. 


Welt. 


Wh$S[2.41/2. 08 


2 dg d,q d 
om 39m 
h mh m h m 


170.13 0.09 
200 21jO-15 
41ſ0-32|022 


47 


0.32 
Og1 
1.29 
3-39 
6.07 


0.02 


note 


om. 
'h m hn m 


12 
0.00'n b w 
0.0g[0,0111 Nw 
0.08 
©.1210,02} NW 


— 
— ——————_——_—— 


Ol 0.03 aw bw 
wow 
whn 


0.28[0.0g 
0.541010 
2.41 t.Og 


d. m 


d. m{d. m 
7.42110,16.12.499 AMP. 15.24 17.55 25.33 


Sun's 


h m h m point, 
I2 12 North 


0.01 nwhn 


tsd17 


_— — 


I2|12 
O,O2 0,04 
0,C3 0,08 
0.06 0.13] 
0,08 0.17 


— 


0.13 0.29 
0.21,0.49 
0.48 


6.14,6.16 


d. md. m 


20d 


_ 
h mh mlh m 


0.06 
OI 210 


0.30 
0, 46 
I.21 


5.19 


= 


22d/23 d 
ow RE 


12 
0.080, 09 

.160.15 
0.27 0.31 
0.400.47 
ILon1.13 
I.52/2.22 


21 


— 


6.215.23 


d. md. m 
22.77241.11 


m 


South Declination. 


Min. 


South 
$bw 


$ W 


Deg. jo d 


poines {h m 


$5 w 0.210. 
$Wwbs 0.34 


b 


h m 


I2 
0.1410 
0.29 
0.47 
1.00[1.10 


I'2 
{IC 


(0.51 


'w [1.14/1,28/1.42 


1.54 2, I 5 2:35 
3-14 3-47 4-2b 


. 6.000 


Tiers (6.00 5, 5.58 $. 5.45 $.53 $+$1 $445 


—QJ  _ __—_— 


h mth mjh nm m 


12| 12 12 
0.33/0.38,0.42} 
magyiy 4 
I-19 1.2911-39 
1.56 2.1 112426 
[2- $7 3-20,3-43 
+55 5-34 


——_— — 


7 djrod yon] * [22m] 


120 


— 


h h m h mh mjh m _—_ 


12 I'2 


iS 0.18Þ.20ſ0.22/0-240-25928'5.29 


0.40 ,9-500. 
141-201. 
waA== 
2.41 2-57 Io 
4-05 437 "5 


| 


5-45!5-44 


A, | 
IT 


——— —— 


— —— 


2 0,22 dj23 d 


+ Noble 2M 


1 42M 
+$$,9+59 1.02 
«23/1. 34 1.39 
122-21, 2.29 


i 53-39'3.42 
v3 $440 


| 


41 5+55 Ho Z? 
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The Mariners Compaſs Reftified. 


A Sun- Dial for the Latitude of 14 Deprets. 


North Declination. 


OY COTE 


a ates 


_— 

0.52 
1.20 
2.19 


s d7 By = | 
| 7 ho 
—< — 


*<O 0.38 
[4 | 


3-$2/3-00|l. 
.C716.10 


I. 1 Op» 


7-44/r0.19/12.$YJAMP |: 5.25 


is d1r7d 


0.03 n W,9-02 . 
w bn'0.03 . 
0,06] 0 w j.04Þ.15 


South Declination. 


S$SW 
swbs 
S$ W 
SWhbw 
WSW 
whs 
Weſt. 


0.11jÞ-13 
0423;0.27 
0.37/2-43 
0.54'1.04 
1.20/1.3% 
2,01;2.21 
3-22 3-53 


12 


2.50 ©, 


4-25 4-55 


5.00; 
6,00 5.58 


— 
- | — 


| $:5305: 


2.15 0.17 
5.31 0:35 
. 
3 


[1-47 2.01 
2.42 3-03 


to d is d 


I2 
0,22 


1.16 
1.53 
2-45 
4-124 


— 


W 


0.480, 


5:48/5-45 


3-33 3-46 
« 


5-37 53 


> 


Ee The Mariners C ompaſs Redtified. (34 | 


5. || | 4 Sun-Dial for the Lithwdg c I5 Deprees. 


— OOO —  —_ ——- 


7.d1od 


I2| 12 I2 | 12 12 North]. 12 I 2 


33/0.26|0.20,0.13[0.07 nwbn 


+4910.39 (0.30 ©. 20] 0.10! nw 


zw bwjl 1110.58 /0.44 o.30(0. 15 nwbw  [o.16þ.33 0.4710-59 
ws wjt:40/1.28/1.08 0.47[0.24 WD W 0, 2610. 56|1.24|1-50 


wh$[3.00/2.30|1.58 1-240.45; Wn 1.06 
Weſt $.22/4- 4:44 4-02 3.15[2.1 1 


4. m/d. md. mſd. . m! Sun's|d. md. m 
Amp//2.zg\go' 7.46 10.2112.56, Amp [115.3218.8 


12 d| 1s <17 d|20dj22d 23 dj 


.1oſ0.08 0.06/0,04[-02,N 5 w 0.02[0.0410. 050,07 


2110.16(0.12/0,08[9.04}N1Ww| e [0.04þ.09|0. 12/0, g 
07Þ.14'0.20j0.25 


ala 6.08 6.11 6.1 DS EET «27 


I2]| 12{| 12 


0.2 210.3 110.38 


q md, mid. m 
125.44 22.4924.24] 


South Declination. 


2 dls dj7 dro dj12 dirs d[r7 & 
3om 20m zZoMm P $Omm 
h m 


— 


I2| 12 r= [72 [72 i2] 12 | 12 
{ [Þ-1 210, 1410.15 0.189,0.2-10+2 2,242 4/025 
0.2410. 28/0.32 0.35104: 0.4510.4510-53) 
©. 3910. 4610» $2 0.59 I, oslt. I2;1.183|1. +25] 
0. 53/1.0941.17 1, jj 3511-45{1.55[2-07) 


1.25/1.38 1.52 2.96 '2.2 2.2: {2-34 «3412-49 3. 093 


ws w [2 2.08,2.28/2-48 3.03,3-29/3+52 
why $304.00 4-30 5 02'5.35) 


k Weſt, $.00 _ t the | 


— pfrnmnagy — — — — 


Mice 5.00'5.58's. 55 $:5215-45'$:4715 544 5:41 


uu 
_— 
—+ 

” 

of < 
kJ 


h m h mh o mjh mjh mjh h wh mi mh m = 


'$.53}5-3515+ 33 


20d 22d 23d 
30m 


— — 


” [ 1212 
0.23 © +32,0-Z1 
2.58 1.01;1,04 
1.33 1-33;1.43 
2712-18 2:2712.34 


3+22 3:3713.48 


—m— ———— 


32) 


The Mariners C ompaſs Rettified. 


A Sun- Dial for the Latitude of 16 Degrees. 


North Declination. 


— 


—Q j AD ooo  coeeooene 


6 aypoiach mb" mall on 


South Declination. 


—— 


points 
Sourn 
Sb w 
SSW 
$Swhs 
Ss wW 
Swbw 
WS w 
wbs 
Welt. 


© ers ſers 


.|o dz ds d 


'3om 
h mh mh m 
12|12j12 12|12 12} 12 i2 | 12 


zom| zom 39m 


0.25 0.300.34 


1.02 + IT 1:20 T- 29 1:39]1-49|1-59!2.10 2.21 


1.30,1-43 1:56 2.10 2.24[2.38/2.533-09/3-23 
2.15 2:34 2-54/3-14 3:34|3-56 419/4-45 $13 
3-37 05 4-34 5-04 5-36 
6.00, 


OD peg 2 — ——— —— — 


6.00'9.57 $545.51 5:48[5.45' 5:42: 5+ 5.39 5:36 


7 dro dj12 d is dji7 d 20d)22d 


h h mh n mih mh mh mh mji m 


I'2 


0.13 0.140.16 0.18 0. 20j.22[0.24|0.26/0.28[0.30 
£38 0.42]-46P-59|9- .5516:59]1.03 ' 
0.42 0.48 0.54)1.01]1.09]1.141.2111.281-35/1.4' | 
243 , 


3-40 
5-40 


| — 


$-33 


j>@;,1@O]2=| 


— 


— OSS— 


[@ STE En = PP zo 
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The Mariners C onpafs ReTifred. 


AS San- n-Dial for the Latitute of 17 Degrees. 


North >; ner 


37% 5.42 Amp. 18 1920.5723: 424-40 


* South Decli Nation. 


— ———— a 


I.ogiht.16 
mk L512 


——— | — 


—_ — — 


1.37 
2.23 


+42/2- 


12,32 
3-29{3-42/3- 


— 


1.43 


(33 


Wy 


$4 34) The Mariners C ompaſs TY" 
4 San-Dial for the Latitude of 18 Degrees. 


North Declination. 
deg, 2 al d7 BESS 12 LT 17 d[Deg-120 a7: dal 


pom, Min. | 
þ m poine.h nm m 
= [Nort T2 |12 
Do yn 19. gn o0Nn b 
O. xo. 32-05ÞÞ- = oornmn 
10-28,0.21j0-1 5[> -oxjon blo. 


DC oI'Z 


r00j-47Þ-3 
oy ; 

2. 29 
4-5714:24,3:49 3-08|2.16 


I2 
32.20/02 | 
4110-4 -490.530+58|1.02/1.05 
l.Og'11 1.18]1.25 1.32/1,39/1.4 
1271-36 1-491-55 
18 2.322-44 
+0413+- 23 3-4 3}4+03/4+ 


—_———_—— 


_ 


The Mariners Compaſs Reftified. (35 


AS $#n-Dial for the Latitude of 1 19 Depyrees. 


North Declination. 


Deg. 2 ds d7 —_— Deg. 


4 Min. zom _ 


poites|h_m [mb.m mjh 


South] 1 2 12 


$bw 0,130,101 ge! 


$SW 327,0,23 
SW bs 9443 0,37 
| Round 13030, $4/0,4'5 
$W by 1,35/1,18|1, 05 
ws wi2,15 


30m, 'Min, 
1 mh m points 


0,03/nnw 


0,ognw o 
0,07] 1 w 


0,09 Nw bw 


1,$711,38 
whs 2,2913,0 2,3 
Weſt. [5,31]501 13093+$7 


= Sus 
Amp, «3 —m_ 


$711, 6,24 


0,0 2.050 $ 0,08 


0,06/0, 200,31 
0,10,0,33 0,53 


20d22 423d 


——_—_ oa -— 


h mil: mh 


— 


12|12 | I2 
0,0110,03 0,04 


02 0,090,17 
0,04 0,i 3 0,20 


— — — 


0,27 


_— — 


6,296,316,34) 


Fir Mm 
©, ww ws $218:22 Ampl.21. 1222. 2024.5 f 
Sourh Declinartion. 


— ——— — 


1I4 I,21 
t,58}2,07 


2451304 


oh 4325 


1,27 


36) 


The Mariners Compaſs Rettifted, 


| A Sun-Dial for the Latitude of 20 Degrees. 


North Declination. 


Min. 


South 
Sbw 
$SW 


SW 


SW bw 
WsSw 
whs 


Weſt. 


$ w b$j044 


| Deg. 2 dg d7. diodia digdi7d Deg, 
poinrsh mh 
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ASun-Dial for the Latitude of 21 Degrees. 
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A Sun- Dial fer the Latitude of 22 Degrees, 
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A Sun-Dial for the Latitnde of 23 Degrees. 
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A Sun-Dial for the 1 atitude of 24 Degrees. 
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4 Sun-Dial for the Latitude of 25 Deerees. 
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A Sun-Dial {or the Latitude of 26 Degrees. 
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A Sun-Dial for the Latitude of 27 Degrees. 
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A Sun-Dial for the Latitude of 28 Degrees. | 
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A Sun- Dial for the Latitude of 30 Degrees, 
North Declination. 
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A Sun-Dial for the Latitude of 31 Degrees. 
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A Sun-Dial for the Latitude of 32 Degrees. 4, 
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f, f-52/7. 1:44 1: +37}1+29,1.2 21. -14/1.050.55 0.48041} 
47 «24,2-14 2.04/I-54[1443/!+ J2T« 21jT, 09/0.59/0 


$ Wb: 


av 


by 


0.28 o, 


=_ 


3-28/3-1 $/3-03/2. 5012. 37|2.23 2-09/L. 54, 1-39, 1-25 1.10 {hh 
38 4-23/4-03.3- 52/3: +37] 3-20/3-03/2. 45, 2-26 [2.09 (k-550FWw$: 
.0015-44/5-28j5. 11 11/4-55/4-37 4:21/3-59, 3:38/3-19 [3-0 qe 
6.22 5.05 5-485. 30, 5. 109-5 
7 I __|6.43's .3o(6.1 


. mfd. m img. n 


South Declinarion. 


6.32/6. 6: 39/266 456.53 S214 
d. m'd. md. md. m m'd.u 
«+$1111.48114,47.17. 46 29.47 22.47 26.432 


points 


|@fers 


South | 12 | 12 12 FIR _— 


So 5-53, 


2 dls y 0 1s 


zom| _ bo 30M 


3. 28/3-41 3. *$3 4-06 4. (94 33/4-47 


'. [JO [yo 


22d 244 

[x 

h mh 
{ 


»©O $44 $447 '$+41 5. $$.2 


"The Mariners C ompaſ's Reftified. 


dSun-Dial for the'l atitude of 33 Degrees. 


North Declinarion. 


g1 


1.20 


ans 


1zd 


h m 


I'2 
0,15 
0,30 


0,48 


1,09 


2437 

113,19 

014.2 5\45T 1 
$42 


2,15 


9,07 


m4. mA. n 


d. md. m 


6,1 9,13 5,2016, Talia 
Ampc0.00/2. $9(s. $318.57'11.57114.57*1 


1I4 
$209 


$4 2,41 
3: $6,341 
$»1 3'4497 

{6G 


1,4711,36 
2 


$149 


$401423] 4224 


ET 


17 d|2o d{22 dj23 d 


30m 


oO, 1 2jo, 1 110,09/0,08 


1:32 1,22 
2,17 2,04 
[3,26 3,12 


»54d 444 


6,30 
EE 
d. m'd. m 


G9] 


South Declination. 


di2 ds d 
30m! 


7 dio djr 2 dit 5 dl1 


3om zZO 


———  —_—__———  —  —— 


I2}I2} I2 


7 dio dazdagd 
3om - 

mh mh m 

12] 12 


h mh 


—— 


I 2 
0,39 


IE [T2112 
2010, 25/0, ZO[O,Z1 2531913519237 


140,0,41 


1,08 1,121,150 tg 

1,47|1,52 1,58]2,0 2,0912,13 
232/2:40 2:46 2,5 25 NON Solo 
3»27 337 3494-9[4,0914,1 7+ 
4534 4:48 5,9 | 


0,594,0,509[1,0111,05 
I,25|1,301,3611,4 1 
2032092172424 
2,46[2,$6]3,06[3,16 
3:43j3-551440 814,21 
014454150 _ 


[6,00!5,53/5>47 5540\$53415 2715529 $513! 5395445 94»$4 


1,221,28 


E 


—— -  _————_ — ——— 


| 


% 
% 
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The Mariners C ompaſ's Re#tified. «. 


A Sun-Dial for the Latitude of 34 Degrees. 


North Declination. 


Deg.o d 
Min, | 

poine, 
South 


«þ w 


SS W 


5 7 diod 


I2| 12 


©, 22 0,20 ©, I > 
Od 


2X 0,42 043 ; 


Sw bs11,22[1,17 
SW 


I,1 2j1,07,1,01 
1,42[1,35 1,28 


<2 


2,2112,1 1\2,01|1 
3,192,58,2,45 
4z14!3,59 345 


$:39/5,15/$00/4,43 


6,0016,07 


. md. md. md. m 
TS ck.or f.aden 


6,21 


6,27 


d. m 
12.5 


12d 


30m 


15d|17 d2od 22 
30m 


TI 


h mlb m 


I'2 


I2 | 12 
C,3510,32 
0,5610,50 
1,20 ty12 

I,qo 111,41 


2,3Z 2,19 
330 


4426 
mm 


6,0615,50 


— 


[r5.8 


0,28'0,24 ©,21/0,1 
2449538, ©,34(0, 
[04 0,56, 0,49 
1,30 1,19 
3605 1,51 
3z14\2357,2,40|2,2 
4:09 49/598 
$332 $416 5,01 


6,34]5142 $495.57N23 L 


d. m d. m d.m4. m 


I2} I2Z| 1p 


1,09| 1,0 
I 
2 


643630 


4 ns 


13.12'21,16 24.2226,52 


South Declination. 


Deg. 
Min, 
points 
Sou I'2 
S$Sbw fo 0,27 
$$ W 0,52 055 
$Wb$ 1,22 
S W 12692; O4 


o dj2 ds dh d 
zom; 


—EE mh mh m 


10d 


I2|[12| 12 
0,29/0,30 0,32 
0,59,1,02 1,06 

1,32, 1,38[1,43 


2,11 2,1 912,26 


SW bw 2,4912,49 
W5 W.3, 343) 46 
wbs '4,42/4,56 
Weſt. 5,0 


2,59 3399 
3458 4,1014,22 
$410 "ey 


3,18 3,28 339 3,50 


h mjh mh 


vol + font [he 


12|12| 12 
2341223519937 
I,09]1,13)1yt6 
I,4 1354/2300 
234/242 2:50 2,50 


4:35 4148 5,02 


I2 
0,39,0,41 
Iy,2CIHI,2JN1 
2,0512,1 
2-58 3, 


L 


©ſcrs[6,00[5,53/5445.5:40!5,3315,26|5,18[5,11[5,03 4,57; 


| 
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i  ASun- Dial for the Latitnde of 35 Degrees. 


: = 
Kh North Declination. = 
T [De | 7 d 12d15 dj1i7 dq2od 22 dj23 d 
| 130m 30m 3om 


h mh m'h 'm{h m 


JF ennmono——_—_—_ ————— 


I2 | 12| 12 | 12 
0,18/0,15|0,1410,13 
0,37/0,33/9,3010,26 
0,58[945219,4710,41 
[y23|1,1 51,08 0,59 


1,55} 145|134}1,23 
2,37|2,24|/2z1 111,57 
32341 3,113,011 2,46 
445 $3413] 3551335 
6,07|5,52/5-38 519 
096:07 $3515 43]5! 9 = 

mid. md, md . mjd. mid, mid. mid. mld. m 

216.0615 1012, FUTA 1818. 25121.22 24.40 
South Dectihation. 
7 d His d 
30m 


h m h m 


—— 


12 
0,3J '0,36 
L,O71,10 1,140, 
[,45}1450,1,55 
$ # 12, 21 2,29]2 235 2343/2 


—— 


41 113; 20/3,30'3, 49,3»S1}} 
_ L214 52414436 = $302 


7 4% * at $6 


[Ole none an erneodnindas| 
ES 2 
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The Mariners Compaſs Reftified. ks 


A Sun-Dial for the Latitade of 36 Degrees. 


North 


Declination. 


Deg. 0 
Min. 


Sourh| 1 2 


wie 


s W |2,0 
SWwbw.2,45 
wS$ MIS 
45 
weſt, 6,00 
whn 
wnw 


points h h 


2 dis d 
—& 


718 


zom 
mh'mh m 1 m 


Oſers5,00 
— 


Sun's d. m 


2 


$ b wjo,2710,25 
$$ WO,g50,g1 
1,21 
1zSS 
2,36 
3,28 
4432 
$45 


6,07 


d. m 
Amp 0.0 3.0616.11 9.17 


12| 12 
0,23 0,22 
0,48 0,45 

1,16 1,z1 
1,48 1,41 
2,27, 2,18 
3,17 3305 
441 9 4,06 
$432 5,18] 


| — 
£6 


pl DS Is 6,22 


d. md. m 


0,20|0,I9 0,17 


10d12d15d[t7 
zom 30 


h mh h m 


2 [12 I2 


h m m 
12 
0,42 0,38 0,3 S 
I,05g 1,000,55 
1,24\1,26|1, 1,ig 
2,08/1,5 1459/1249 


2453 2,41, 2,29 
$552 3338 3,23|3,08 
5041442433 
6,22/6,08 5,53 


$438 


EEE 


d. . myd. mid. m d. m 


12,24/15. 2118 40121.45 


$322 


$,4416 


7,01 


d.m 


South 


JDeclhination. 


- Deg, jO 
Mio. 
points h 
South 
s bw 
$SW 
sw bs 
SW 


Sw bw 
WS W 
whs 
weſt. 15.0 


he 


m 


— 


12112| I 
0,2719,28j0,30 
0,5510,58 
I,25|1,31 
2,0212,05 


2,45/2,5413,04 
$43 $39$1 
4-4 58 


2 dls d|7 djtod 
30 


h mjh_mjþ 


30 


1 mh m 


 —  ———— 


12 


I,ol 


2,16 


0,31 
I,0g 
1,36}8,41 


2.22 


12djig d 
zom 


mm OOO——— 


h m 


30 


h 


12] 12 | 12 
0, 33193 $1935 
1,08 r,il;i,ns 
1,45 I,$1]}1,57 


0,38 


Sgeg 


4,92 
g,11 


3324/3>13 
413 
$325 


4925 5 26 ol 


233 2427/2245 25 $201 Lind | Lan 
392213432 3242 352 $40J 1 


17 d|2o dj22 d234] 


Cl 
, 


Y 


(»)(ers[6,00] $35 (594555 


Bi 5,3115,23'5,1 515071495 914»52 


AALI57-FT 


az | 


La 
_ 


2 = =| 
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A Sun-Dial for the Latitude of 37 Degrees. 


| — 


North Declination, 


g dj7 dro d[12d/15d|17 d/20d)22d 23d 
ne A ; cn you [om 
h m 1 mjh mſh mjh mÞ!? 1 ah mih 1 mh. mh m 
12| 12| 12112] 12] 12] 12 12 | ag 
0.24 . »1 C 9,18]-16ſ0.14 9-13P I'2 
0.5010, 0.35[0-33[0.29 9.2510-24 
1,181. 0.571.520. 4712-4110.30 
1.50 1.22 fe 041t.07/1 *$$ 
2-30 I.5311-43!1. 33, I. 24/1. +17 
3-20 -45[2-34[2-21[2.08|1.57|1-48 
4-21 3-2813.1312 -58/2.45/2. 34 
5'33 437[4-214-05|3-59 3-39 
$-54|$-405-24\5-11/5-00 
iN ec; 6.44/5.33,5-25 
5.1516. el I7 
d. m d, md. md. md. md. mid. m} 
5.16 16. 2118. $5122.7 25.22) 27.58/29. 5B 
South Declination. 
s dj7 djito d|12d 15 dj17 d/20 d/22 djag d 
zom [;om zom zom| _ z3om 
h mh mh mih mh mh mjh mh mb mu _m 
[12 12} 12 12|12 t2|12|12| 12 
-29,0.310.3210.34/0-35,9-37[9-39/9-41-4 218-43 
$911-02[1.06[1.05|1-12 1.16/T, Ig, 1.23]1.25!1-22 
| 1.3711.42[1-47/1-53;1-58|2-04/2-05]2.14 2-17 
: 2.04]2-11/2.18|2.25/2.32/2. -39]2-45|2-54 3-013.08 3-13 
wow |2.48]2. +$73-06/3-1 513-243-3313-43/3: 53 4-03/4.12 4-19 
ia 3-42[3-53/4-94|4-1 514426/4-38]4-50 a3 
4+4715-0015. 12 $25 
Weſt. 5,00 | L | 
lOfer[6.ocl5.52:5.4515.37]5-2515- 2115.13; 5 wrdlaas 4-43 
E 3 
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A Sun-Dial for the Latitude of 38 Degrees. | 


ks 


© —— 


6.0815.16[5.24 


North Dechlination. 


s d[7, 


30 


Jo 


h 


3 


| 


I2 
O25 
0.51 
[.20 
[.53 
2,33|2.24{2-15 
3$+23/3-12/3-01 
4 24 4 12/4. O1 


I'2 


ol 


nant mid. m mjd 
0.00/3.10'6.21'g., 


===: 


on 


5-21[5-08 4-54 
bay "2 2 215.09{ 8. 
5.326-40 


d. m[d. m | 
3212.43j15.53|1 9.10 22.26125.43/28.2430 


Io di1t2d 


= 
h mh x m 


[om 


0.2319-21|9+20 
ap Mp4 
I, 151, Io 
I,39/1-32 


p-3 


I.Og 


2.06 
2.80 
13+46 


15d 


h m 


I2 
0.38 


L.25 


0.1810. 


I.OCO, 


17 dj)2o dj22 dis 


2.39 
$+33, 


'57] . 
4-41;4-2 $]4-09\3 


£40548 5-5717-06 
d.md, 


Foie rod 


3-59 


4. 
7.19 


South Declination. 


—  w_—_— 


Deg. [o djz d's dj7 dirod[r2djrg s d|17 d{20 dj22 d[234 
Min. zom zom zom| zom = 
points | ELL mjh 1 m[h h mh mjh m t al 
Sourh 12|12|12 12 12|12|12|12|12| 12 

s b w [0.28[9-38[0-3110-33j0.34/9-3510-38[0-39/0.4 11.4 2] 
S$$w [0.57]1.00{1.04|1.09]t.To|I-L 3]I.16]T»20/ 1. 24]1427j1-% 
s whs|[r.25[1-34[1-39[1.44|1.459|1-54|1.59|205'2.1of2.1 52.18 
$ w [2.06]2-13/22012-27[2-342:412:4|2:55/3:03/3:09H 
bw bw 2.51]2-5913-08[3-1913.2613+-3513-44|3- $4.4+0414-13 41 
w$ W[3.4413+5514-05[4+1714-28|4+ 3914-501 5402 

whbs [4.48]5.c0]5.1315.25 

Weſt, [5.0c 
© ſers{6.0005.5 "ov bp" $.2015.1215. 5.03, 4-54 1:46 4.41 


| 


- 


_—_— —— 


© Y |= vol 


t 
SCC 


& 
Py 


Io = S1,59 
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"ASun-Dial for the Latitude of 39 Degrees. 


—  — 


North Declination. 


Deb aſs al dj7 djro dr ad 15d 7d]20 22 dz; dj 
Z0 zom zom zom 
_—— h m|h m 1 mh mjh mh mth m 
12} 12| 12 12112 [12 12112 
$6 w[0,2910-2710,25[0,2410,2 219, 2110,1 910,17 P1610, 140,13 
5510,5210,49Þ,45194 31043 9/93 P63 210,30(0,27 
1,1 9]1,1 211,9711,0200, $719$110,4710,43 
149114211351! 1,281,211 1,1 3]1,07j1,02 
2,27 2,1912,1012 Sorin I,Sg1 I,41 1,33 I,27 
3,15}3,0512,54 2,42, 2,31121812,08| 2,00 
411414,0213,49 336 ,3>23[3-08|2, $6]2,47 
$1221919/455 4:42 42281þ13144001350 
,2216,10|5,5715»4315»29}5, 1615407 
S:-54 is 1} [4516-35527 
Ofers6,0016,08 6,15 Es 6 2596459 759917,1517,22 
| TT, md. m md. | mſd. - oli ml. 
130 Amp.'0.00 2.1316,24 9.401 2 g}16. 1019.47 22, a5116.7129.49)20.52 
South Declination. 
Dep. lo d/2 djs d'7 010 12d|15 dj17 d;20 d[22 djzg d 
Min, Yon __|3on nl zom| zom 
pol |þ mh* mb mh m[» mjþ h mh mh mh m 
Sourh IT 12 12 
$bw 0,360,380,40 14 11944 3]Þ544 
$SW l 1141, 18,1,21 [y25]1,2711,30 
Sw bs 1,55|2,01; pe nay 2,16}a,19 
$W g 2,42 2) 2:49, 245715 043,10 315 
SWbw 333913) 2.45.3 3z$5 4,0514,13 20 
W$SW 443 $;4»$1 $5993 
why | | 
Welt, 


| 


Oſers|6,00] 5,5 215444' 5335 5271531 915+19 $401 


[4:5 11444/4.38 


KE 4 


Tree ee GN NN 


— 
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 ASun-Dial for the Latitude of 40 Degrees. 


North Declination. 


Deg. 
Min. 
poinrs 
South 
sSbw 
S$SW 
SW bs 
$W 


o d 


h m 
12|[12|12 | 12 
0,2 910,280, 2610,2 
I,00},57 353 0,5 
1433/128|1,26]1,1 
2,1112,04{1 258 


sw bw 
ws Ww 
wbs 
Weſt. 
whbn 
wnw 


Oſers 


6,00/948'5,36 


Sun's'd. m d.md. m: m 
Amp./o. 00 


2,5612+47[2,39 
3>4913»39{3,259 
4,51 $43 4-26 


6,00 6,08 6,17 " 


— - 


2.14 543 219.48 


2 ds d}7 dj1o d[12 d 


LEA. 5,43 


__ 


[214]? 


I2 
0,21 
0,44 
1,09 


[238] 1331124]117 


2204 1,55 1,45 
2,47; 2435 2,23 
40,3327 IJ 
4.46 4.32 417 
5.58 $14 515»31 
6,5816,46 


2,58 
335313 
459 


6.11 


Fr 7,11 


(6. = 19.45 23-6126. 31 


1,1 111,06 
1,38j1,31 


2,131209 


2.0212. 


9901330 


495|Þ$s 


$1 915oF0 


6,356, 


To1g[pt 


d. mh. 
29.26111.2 


Sourch Declinarion. 


. Deg. 
Min. 
points 
South 
$bw 
SS W 
$SWbhs 
SW 


s$Swbw 
wSwW 
whs 
welt. 


o d'2 dis 
zom 


d/7 d 
30m 
h 1 mh n mih m'b m 


cenenws! canaous | oo mn looms 


I2| 12] 12 

0,29,0,31 ve ps 
I,00jI,03/1,06;1,05 
13 3j138]1,43]147 
2,11}2,17 


2,5613,0413,1 213,21 
34913$914-0944»19 
445 115,04 $31 4'542e 
6,00 


2,241231 


10d 


12 
p, 37103810,49Þ0,4 219,43[0,44) 


—— — I — ——— — 


I2} I2]} 12 


L,15'1,1 6/142 1»25f 


4404»S1 


i2d/15 <17 d20 dj22 
zom| zom| 
h mh mh mih mjh 


1,57 2,02 2,07 2,1 2 2,1 7 420 
2:4425112558/3,0513-01 


338/347 3>56 4405141 


Ole 516,00] 5, 5215343 $53 515126151 7.5908 a 5Sa49! 441 o41[434 


oo Oy v5 
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A Sun-Dial for the Latitude of 41 Degrees. | 


North Declination. 


o dj2 d{s d7 dro 12 <1r5 dl17 dj2o 22 d[23 d 

30 [30m zomſ [zom 30m 

h mh mjh mſjh m = h m h m 

I2| 12|it2f} 1212} 12] 12 12 
0,28[0,29710,2510,2410, 22]9,21]0,19 O,Isg 
0,5810,5510,52[94919, 451,4210,39 0,31 
13Ot,25|1,21]1,16|1,11f1,06[1,01 0,48 

$ W [21312,07[2,00[1,54|1481,41]1,3 4[1,27 1,09 
2,50/2,4212,33]2425]2,15]2,08|1,59]1,5go[1,42|1,35 

3241 3,3113,21 3,1 3,0112,50 2,39 2,11 
$142]4-39/4,19/4198[3,57[3»44[3231 2,58} 
$49|5:35|$-25]5513[$01|4814-35 = 
6,23[5,12[5»5915,45 Sol 3 

Pony 6,29 

9,0c 6,096,1715,25 6,355 5,44 5,54 1104 7,29 
Sun's(d, jd. m'd. md. m[d. m{d, m[d. m{d. md. d. m 

ampJo.oolz: :18's. 389. $7113.13"16,40]20+4'22.29 


South Declination. 


Deg, 2. dis T dj1o d}12 d{ts djt9 djzo dj|22d 23 d 
"i —_—_ am INE 
points|h m|h mjh LT h mjh m h mjh mh m 
Sourh| 12 | 12 | 12 | 12|12| 12 I2 12 | 12 
$bw [0,39/0,3110,33!0,34[0,3610,37 1924 21>44,254 5 
$$ w [lzor1,04/1,07|1,1c|t,13/r,16 1,2611,29 1,31 
$wb$|1,g5|1,39[1,44|1,49]1,53/1,58|2,03]2,08213]2,18 2,21 
$w [213/2,19 _ 232]24392,45[2-52]2-59|3»95]3>12 317 
w bw [2,58/3,06 3-14! 3+22[343113,39 442614414 4420 
Ws W [3>$1/4-0114-11|4,2114,30|4:40 
well $53 $10g[5,1 5 5,26 
(© '®ſers[5,00 $15115143 $+341532$'521615,06144551 44454438 4431 


| 
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A Sun-Dial for the Latitude of 4.2 Degrees, 


North Declination. 


Deg.zo dj2 dis d\7 -m— [234 
Min, zom|. [zom zom zom zom| 
pointyh njh mh mh m{h m[h mh mh m h ml 
Southl 12 [12] 12] 12} 12] 12] 12] 12 ry 
s b wo 30[9,2910,27/0,25[0,2410, 23]0,21[0,20 0,16 
$$ W J1,92 2591%55/> »5319,5010, 4719,4419,41 419432 
Ss wb $1135|1,32|1,27|1,23{1,18|1,1,]1,0911,04 0,51 
s w_ [2:1 512,09/2,03 1,55 1,50[1,44]1,3 711,30 1,13 
&W bw 340C[2,52 + nel 2,28 2,2C12,1 212,03 > a 1,40 
w $ W[3>53[3»43[3+34/3»24{3>15[3,95[2,54[2>44 2,16 
w 6$14154[4+43[4432/4,21j410]4,00[3,4713»35 303 
Weſt 129915:49/5:3715525| 551 5]5:93]51 14639 +4 
whn $,23j5,121[5,0015,49 5416 
wnw -/ 5,58 6,30 
©fer.[5,00 __ 5,185.27 »2716,37 5,45 5,55 7,05 7232 
Sun's|d. m{d. m d. md 'm! d. m{d. md; md. m d. m 
Amp.lo.oo!3.21'5.44'1 0,613.31 16, 57129,23/23.52]/27+24130, 16]32.2) 
—_— 
South Declination. 
Deg. o di2 d's djq djtod;i2d isdi7d 20 d 22 d\23 
Min. | zom| __|3om zom z3om! zo 
td LO - aw rs 
poinrs h mh mh mjh mjh mjh mjb mi mh mh mha 
Sourh| 12 | 12 | i2|12|12| 12] 12 12] 12 | 12|12 
s b w j0,30,0,32;0,33|0,3 519,35 0,38[5,39 0,41 243, ©,4410,48 
$$ W [1,02 1,05/1,08 I,11H, 41, 17]1,20 1, 423j1 127 1,3011,3 
s$wbs[1,36) \1,41/1245|1 138]1,55/1,5912,04 2,09 2,14, 22191242 
s W [2 Is 2,2 r(2,28, 2434(2440 2,45]2,5: 2,53 29 3227/31 (2,13 3ol 
Sw bw Z00|aoK 3,16 (316| 3324 3432/3440 349, 3557,407 414/443 
WS W 3:53 4192/4912: 4221431 4452) 


whs 
Weſt. 


| © fers 


4245 
6,00] 


$304; 


SI5 
| 


5,00'5,51 5,425.33 


$,25 


— 


hay I 


i 
| 


$123 $91 45104 0454 14-43 435 


— 


-— 


OY; =o 


oo wo 
Sa mm 


of co 
S |w < 


Ss 4 


| ©| 
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— 


eo, 0 d! 


Dointsh m 


I2 
0.31 
1.03 
1.38 
2.17 


| 


3-02 


3-55 


0.29 


2-5 
3-4 
þ55]4-4 
0014.49 


2 d| 
zom 
h m 


I'2 


I.00 


l-34 


2eT1 


PO — 


5, 
6 
5 
9 


006.09 0916-15 DT. 28[5.3815.48(5. 58 
|. m[d. mid. mld. mjd. mid, md. m 


Amp. 2.00,3.2 ; nb whe 13.44/17. 12/29.43124 627.53 30.48 3J+2 


A Sin-Diil for the Latitude of 43 Degreg, 


North Declination. 


s d7 diiod|12d 


A zom 


h mh m 


n—_——— 


I2| 32 


30m 


—— — 


I2|} 12 | 12 12 I2 ] 12 


0.28[0.27j0.25/0-24[0.2210.21]0.19 0.18) . 
0.571054 0.511048 0.4510-4 219439 0.35] 0.34 
[. 29/1, +24j1-20 [.I;|I.111.0601.0110+57; 

\r. $9]1-53)1+47|1-40|1.33]t. 2611-20 1.16 
2-47|2. $3912-3112-23/2-1 5|2.07]C. 58, [.g0| 1. 1.44 
3+ «36/3. 2713-18] 3-03/2+5812.48[2 37/2 2.28|2-21 
14:34/4- 23}4-13]4-03,3-51[3-43+27|3-+ 17 3-09 
5-385. 2715-16] 5-05, 4-53[4-4114-27[4-17/4:19 


2.05 


15 d|17 dlz2od/z22dj23 d 
__|20m 


h mih mjh mh mjh m m[h m|h m 


South Declination, 


zom zom 


I2 |] 12 12 I2} 12 2| 12 | 12 


4-14]4-2314+32/4-42j4+5< 
$+16|$+27þ 


a 


$:411543215-22'5-12'5- oal4.c114.41)4- 


s dj7 « ty cn gw 
h mlh 1 mſh mh r h mlh mih mlh mih m 


0.3410.35|9 37,9-33 0.4010-4112-43[0-44 
tog|1.12[1-15;1-18]1.21]1-24)1-27]1-3© 
1.47]1-52 1.55 2.01}2.05{2.10]2-I5j2.159|2, 
2:29]2.36|2-42 2:48/2.54]3-9113-0513-1413.18 
13-18[3.25]3-33'3-4 113-50 3-5814.-07]4-14!4, 
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A Sun-Dial for the Latitnde of 4.4 Degrees. 


North Declination. 


ts d17 dlzo dj22 23, 


12d 
zom| 
mih mlh mh 'm 
12 
0.24|0-23|0.21 
0.50[9-4710.44]49-38 
1181-13]; .o891-03]0.59 
ne <S51-242[ 22 
2-49 42 2, 34 2.25|2-18 
3-38[3.29 3-21|3-12]3-02 
4:35) 25 4-16] 4-05[3-54 
$-50[$-39 $28,518 5-0714+56 
6.2316.1315-02 
5.196-29/6-39) 5.45 . 
d. mid, md. m «ml mi ; 
5.580. 27,13, 53113.20121. $l24.42/28. 2331.23 


South Declinarion. 


s C 


h.m 
I2 


0.34 
I.IO 


1.48 


7 d 
30m 
h m 


12 
0.36 
1.13 
I-53 
2:37 
3+27 
4-24 
$27 


5-311 


tod 


h m 


IQ 


0.37 
1.16 


1.57 
2-43 


12d 
z3om 


— 


1m 


— 


I2 


1.19 


2,02 
2-49 


2.42 


0.39]0, 


. 1.25|1.28 I-JI Is 
.06\2-1112.16|2.20}2.2 
613-02 Su 31 3-19 


335 
4+33 


On nm—_—_ 


$21 


" is. es 


4-42 - 


$.11 


17 d20d|22 dj23 dg. 


zom| 
h n h mh m mh n 


_ 


4-494-38!4-29/4-21 
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A Sun-Dial for the Latitude of 45 Degrees. 


North Declination. 
lo [= 19 d 


zo Zom 

h mh fn/h*'m 
12 | 12 
0.24|0.22|0. 
0.481045 
1.15}t.10jr. 
54512391035 
2.2 2/2132. 
3-05 2-55$ . 
3-5713-4513- 
:994-58N-4514-35]4:2514-17 
6.0315-52[5. 
6.5815. 


— ——— 


7.0219-1317. 


_— — 


Lime m 


South Declination. _ 


7 diodji2dis djr7 dlzo d|22 dj3 d 
30 z3om, 30m 


OO — 


h mh mh mh mh m 


rt — — 


12| 12 12|12 12 
2 36,0.3310.390.41[0.42[0.4 
1-141-17]1.20'1-23/1.56 , 
1.5 4)1-58]2.03/2.07|2.1 2/2, 
2.39:44]2-51/2-57]3-23]3- 1913-1 513205 
3- 2813-3]3-44/3- 5114-00/4- 
4. 2514-34/4-43/4-5.2 
$-26| | 


Weſt.ls. A 
Oy apr rr 5:5,9914:5314447 4335.4925'4p17 | 


——_— 
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A. S#n-Dial for the Latitude of 46 Degrees. 


North Declination. 


Deg. 7 d|10 d12 d|19d|17 d[2o de2 d23d 
Min, 30m zom zom| zot 
Point h mjh b mjh_n mjh mjh mjh mjh mjh 
Souch 12| 12 |12 [12] 22} 12] 12] 12 
s b w|0.33[0.310. 30{0.2910.27|9. 25\0,24j0-23j0.2110.20 
$S W|1.06[1.04 0.58] 0.5 5/0-5210.4910-4510.4 30-41 
S$SWb$1-4311.38 1.30[1.26|1-21|1,17|1-12]1.0811.04 
SW 2-06|2.00|I+54/1.48|1.42/1.36|1-30/ 1.26 
Sw bw 2.4712-40]2-3212.25]2-17]2-09]2.02| 14 
Ws W 3-35|3-26/3-171]3.08|2.59 2.49]2-41/2:34 
whs 4+30j4- 20/4 -I T14.00[3.50|3-39(3-30 32 
Weſt 5-30] 5-20,5*1 115.00[4.49|4-38]4-28| 4-28 
whbn 6.24|6-14(6.04|5-54| $44 315-33; 
wnw 6.59|6.4916-4116: 
nw bw 
Oſets 6.42 6.53/7+04/7-16|7.29]7-35 3920 


14.27 


d. mjd. md. m'd. md. m op Don 
18.921.53.25.3929.30 
—_ Declination. 


dh m 


I2 


d 
[zom 


I 2 


I. 379-38 
[. I 5/1, 1911. 201.22 
I, «5 5 2-00 

2, _ -46)2. 522+ 5 fp: 
3+ $30 3+ *37 


1714-26 4-34 
__ 


1c da 


h m 


— —— — 


30m 


ra 


»), «4< od 


2.04/2.C 


3-45/3-52 


12d'1s dt7 d 
3 Ol 
h m 

1I2| 12 | 1Z 
2.42/9.440-45 
[-26{1.29/1+32] 
2.13]/2.18/2.22 
*©413- 10/3 rs 


:CO|q«C 3g] 


h : mh m 


—  } 


hot fe 


| ©fers'6,00/ $35915»3915»25]531 8; of $197 7144561444 +44i4331 4,2 [4613 


20 a 


| 
| 
| 


| 


2:37 35-4 


22 dj2z,d ih 
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4 Sun-Dial for the Latitude of 47 Degrees. 


[ 


Norch Declination. 


s dH djtod{t2 d 
30 30m 
mh mſh mjh n mh m 
12|12|12|12|] 12 
$bw(633Þ,3200, 3oo, 2910,28[0,26 
$$ W1L,07[1,05|{1,02ÞÞ, 59j0,56510,54 
$wWo$1n,4411,3411,3511,32!1,28|1,23 
2,14 2-0812,02 1,57 
W131 poalag6|2g; 249124212435 
#$# 14,9213, 54/3453» 5 7[3»25[3,20 
5744114321412 3/4-1 3) 
$095-51[5-4115:32/$122]6-12 
. 5,34 6,2516,1« Is 


[3 > 


Fe 5,006.11 42215 5,33'5,4415,55 
|Sun's'T, md. mid. m[1. m'd; mid; m 


_z 
> 
—2 


-— 


15d 19d 20di2z d 


23 d 


[30m .1zom 

| " 
h mh mh m 

T 12| 12|12| 12 


0,250,23/0,220,21 C,209 
0,48 0,4 5,0,42 0,49 
I,18}1,10,1,05/1,03 


0,%1 
I,zI9 
I>S1i1,45 


2,28' 2,20 2,14, 2,0 
3,1 2/3,03;2 153,245, 2439 


4593/3553; 3243: 3334 


5203 4524414: 4,31 


10711-20733 


a 
wa 


2] Amp.” 00013-4017 21 11.244.4513.30 


| 


d. m'd. m'd. m 
| | 
22.18 26.10 30.7.,33.19 35.45 


1239, 1,33)1,29 


6 2,01 


3427 
(4324 


6,0: 05 $355, 5) 44, 5.35 5329 
7,086 


159, 6,496 442 6135 


1:4 


643125 


d. m'd. m 


Sourh Dechinartion. 


3d di2 d's d7 djjod12 djts d{17 dizo 22 diz3 d 
o z3om [30m 1z0m zom zom 
F + | h mh mb mh mh mh mil» mh mh mjb m 
12 py »  , 4 4» 


I2 


46] Fs 3 0,340,356 0,37 0,33,0,48 0, 41 
SM] 45 $w[1,071,101,131, 16/1,18/1,21|1,24 
be Sw bs 1441148 1,52 1,57 2,01 (2,0 5/209 


whs 2$9]5,98 5,17 


Feſt. 1s, | 


| 


—— — 12| 12 — — 


=#|BF4.4 $25[2230 231 35 2,41 2:47 2>53 2259 


«why 3,10 2,17 3324 3) 3113>33,3»45 3253 
WSwW[4,0214,10 4,18 4,2514,35 4:43) 


12] 12] 12 
0,4319,441>45 
1,27|1,3c}1,22 
2,14\2,18}2,22 


3305/3211 
4-00/4,07 


4,15 


0,45 
1,34 


3,16 


Sen}5,0015,4515.3515.2 715>151$05/4,53:4:4914,28/4.1 714.00 


—_— 
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" A Sun-Dial fap the Latitude of 45 Degrees. | 4: 


North Declination. 


Deg, jo d[2 d|s I 


— 


a md. m{d. n 
Amp. 0.00l3.4917.2c[11.4 


— ; — 


rtodjr2 dirs d, 


| im 
30 


I2 


0,52 
I,21 
1,53 
2,39|2-31 
3»23|3>Is 
4,1614,05 


6,1616,06 


145 25 717409 
1. m{d, md. m 


0,26 0,2 


4 
0,4 
- 


$:23/914]5-28 


I2 


1147 
2423 


Fs! 
- 


_ 


2,1 6] 2,0 ” Y 


2,57]24 914643 


I $:.2{8.42[22.45 


26.43130.45"34+ 399-3 


" 
331] 
we 


i 3519 


South Deolination. 


——— 


| W $ W1[4,03 
Wb $]5,00 
Weſt. is,o 


t,11]1,141,1 


1,58 


4,T 14,1 94,27 
5509191 719126 


s d|7 dhiod12 djs d|17 djzo dj22 dfz34 


I,1 1, 22/1,25 


LOSS 


2482-54 3:00 
3»3 919145 3153 


4,01 


T5 | 
,05/3, 12/351: 


435 " 


[- af 


n—_—_—_—_ | "HO. ens o 
|©fers}$,00[5,4c)5,33151271551 515,03 41511463825) 31 3,49 


—— — 


20 1]22 d 23 d beg, 
in, 
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| 4 Sun- -Dial for the Latitude of 49 Degrees. 


(65 


North Declination, 


s d7 diodiad 
zom 30m 


h m[h mh mh m 


—— Oo  oo—m—— 


h mjh m 
ould 72 I2F12| 12] 12 
$b w (0,34103 310,3 2]0,30j0, 290,29. 
1,0911,07/[1,04|1,020,5510,55, 
11471143]13911,35113 111527 
2,2312,23;2,18|2,1 2;2,07|2,01 


nd ded 


$14/3»07[3,0112, 5412,48|2,41; 
41051315 713»50134213»34(3» 29 
$011453/4+4414,36}4» 27/4418, 
eſt.6,00 595115242 5234 $125 5|5,16 
5, 34/5,25 25 6,16 


340] Deg-[o 4.2 d 
| 2 zom 


— 


Pong, 23 5,35 5,4716,59 


[2.48 7. 2381;1.28' 5.21'19.'5 


I2| 


11217>25113917o51 
.m md. m md. m md wm abi md. 


15d 19d 204 
30m 


- 


h mh m 


— —_— 


I21 12 } 12 
0,26 0,25 0,23 
0,5 '0,51 0,48 
1,23I>Ig]1,14 
1,56; I,SO 1244 
2,34/2y27]2,19 
3,18. 3,0913,00 
4,09 4,0013,90 
15306; 4:55 4,45 
6 ron (5.58 5,48 
7,08[7,00Þ6,51 


22. 4\27.17131.25 


South Dechn 


ation. 


2,13 
2,53 
3242 
438 
$240. 
5,43 
42 


24.48 


22d 23d 


1139/1235 


7,51 8,00 


d. md. m 


zZom 1 


2,08 
2447 
3235 
431 
$233 
'6,38 
7249 


27.26 


me/k mh mſþ mb mſÞ mh m 


> — |  M_—_—_— OO — — 


112 I2}12| 12 | 12 | 12 


*y 332013, 2713»3413»4013»4 


$,011$,09 p 18) 
, 5,00 ' 


30m zom 30m 


$9514,13]4» 201428[4,36 "y 


zom 


Deg. |o d/2 ds d/7 = 17 d;20 d| 


mh mjh mh m 


— —— 


I 2 12 I 2 


194/0,3 51,3 710,38 939/411 429>43!0,45 
L,0G9HH,12]1,15;1,17}1,2001,23/1 

1,47}1$11]1,5 5/1,5912»03 a3) wan wal = pay aa 
$02 33/239/2442:4925: 


5/300 


713254 


h m 


12 
0,46 


125\1,28|1,341,33 


jay 3,1213,17 
4,0114,09 


22 d|23z d 


30m 
h m 


12 
0547 


13S 
2,26 


3,21 


1{4;48 423 514321: 4>09/4422 


Sfeni6,o/cqgls 37.54251551 3150 
þ 
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66) The Mariners C ompaſs Reftified. = 


A Sun- Dial for the Latitude of 50 Degrees. 
North Declination. 


Deg, o d2 ds d7 diodi2dig diy djao diaz dyed 
Min, zom zon zon | 
points|h i mih m[h m h mjh m 
South| 12 | 12 | 12 12|12 
$bwh|o.35|0.33/432]0-31[9.30/0-28[9. 
S$SW|r.10|[1.o8/1.05 1.0c|0.58 
SW b$[1.48 I-45 1.41/t.37[1.33 1-25 . 
| $ W [2.30[2.26/2-20|2. 2,09|2.04|T. $4 


$iv 0w[3.16 3:09|3-03|2.5612-50]2-43]2- 
WS W[4-06[3-59|3-$113.4413-35|3+ 2913» 
wbs [5.02]4:54|4-45 «2914-2014. 
Weſt.|s. $+52 $-431[5. «261$-17] $+ 
wbn  [5,2316.2g|6-19 
WA w 
nw bw 


Ofers : l 6.24 5.2615. 7:22117-14 


d. m{d; | 
7-48 11.43 8.40/69, 40l23, 4427.5 
South Declination. * 
2 ds; dj diiod|r2d ig d17 d/2odja2 d|a3 
30m! z3om 
h mh. h mh m m{h 1 m[h m mjh m 
12|12|12|12| 12 | 12 
0.3519-36,0.3719-38[0.40|9-41/0.42 0.44; 
I.ITo[1.T3}r.15]t.18 1.211231, 26 I.29'I, 
s wb$|1.48|1.52/1.55[2.00]2.04/2-08|2.12'2-16|2. 
$ w [2:30]2-35/2-49/2-45|2-50|2-56| 3:01 3-07[3-11 
wbw/3.16[3-22/3-28|3-3513.41/3-48|3-55 4-02 
4-2H(4-2914-36[4-44 
g.18 | 


5.4815. 5:3515-24 $1114-59] +46' 4. 
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A Sun-Dial for the Latitude of 51 Degrees. 
North Declination. 


ZO 


5,0016,13 


6,25 


d. m 


"= —S_ Lg 


0,30 
1,01 
I 
21L 
2,52 
3439 
4,31 
6:27 
6,26 


s d7 Trodizdis dijd 


"EE 


h m 


I2 


23S 


m 


2,06 2,01 
2,45|2,359 
3,31\3,24 
q,22/4,144,05 
$18/5410/5101 


6,17 


793 
T_T 
6.1 20.8 


3,24/3,16 


6,0 56,00 
7,08 7,00 


— } —— | O——— 


20d 22 d'23 d 


30m 


I2 
0,24 
0,48 
L,i5 
Iz45 
2,70 
3,01 
3349 


4,4 4i4& 
| Eno 


3407 


$34 
5,45 
45124! 


24. 17 23.3 


South Dechination. 


I — 


h 


m 


7 djto 


I2| 12 


h m 


Il'2 
0.40 


2 dls d I 
30m zom| [30m 
1 m h m h 

I 


I 


2 
Iz 
4 


2A 


0.26 
LE 


1,14 


9,35 
1,1 


1,50 
2,31 


153 
2,36 


408\4,1 514, 221429 


TED __ 
| 


$403[$;10]5,18| 
6, | 


I,21 
2,05 
2153 
3,42 
437 


LC. td 7” 


44 
he 


1,24|\1,29}1429 
2,09 2,1 3,21 7 
2,5 7Þ,02307 
349 
444 


zom| __ 
h m;h mjh mh m 
12| 12] 12] 12] 12 


345 5.4202 


0,450, 4710,48 


F 


2 


SfevIGods.47355.229101457/443/428/4) 13143093450 
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A Sun-Dial for the Latitnde of 52 Degrees. | 


North Declination, 
10 q12d.rs 7 dj2o daaday 
- |zom 
h m | m \ mh h mjh mjh m 


rt — 


t2 [12|12|12 
0.301028. 2710.26ſ0. 
F,.00/9 $710. g 510.5240, 
1+33|1-29]1.25]1.21]1. 
2.0 58 I-$2]0, 
2.4212, 36/220 k 
3-25[3, I9H3.11 
+1914-033-59 
+544 
$+53[5» 


4-03 5. (2.14116.23 20.40 24.5) 29.143.46 37.29 0.4 
South Declination: 

d2 d's d7 djrod|12d'1g d17 dizo dla 

zom, ,zom 

h mſÞh m mh m mh mh þ mjb n ml 


—_ I O— 


12 | 12|12| 1201 
0.43 0-44 0.461047 

1.27 1-30| 1.33 1.3911 
2.13 2-17|2,22/2-2 9/2 
2: $91 3-03 3108, 3+13/3-19 
3-56 4024-10 


(Oinlscoparladen poberdeed 
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A Sun-Dial for the Latitude of 53 Degrees. 


North Declinartioo. 
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South Declination. 
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A Sun-Dial for the Latitude of 54 Degrees. 


North Declinarion. 


Neg- 0 
Min. | 
points h-m| 
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South Declination. 
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© d; 
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31 322 


2,5012154 2259 3:4 3:06 3206 
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—"Tvun-Dial for the Latitnde of 55 Degrees. 


North Declination. 


Dep © dz ds d7 7 d1od1zdrg di7 daodped 23d 
youry 190. zom 13om 


J= ah mlb mb mh mb n 


ISourhl 12 | 12 | 12 | 12 | 12 
;b w(6.370-3610-35|9-34 9+33[0-311%399-29PP* 28]0.29|0+25 
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_ — 
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A Sun- Dial for the Latitnde of 56 Degrees. 


North Declination. 


Min. 
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| Deg, o d2 ds do d,1o d 
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North Declination. 
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A Sun-Dial for the Latitude of 58 Degrees, 
* . North Declination. 
Deg. o dz ds d,7 dro dir2d 15d,17 dj2o d22 di2z 
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"ASun-Dial for the Latitude of 59 Degrees. 


North Declination. 
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North Dechnation. 
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North Declination. 


Deg..o 


| 
0,39 
1,19 
2,00 


d'2 


in. pon 
h m 


3329 
4,18 


SW bw 
ws w 


whbs [5,08 
weſt. 


6,29 $,23 


15-5120. 


| 


I2 
0,34/9433 
1,091,097 
l,z4$| 1,42 
2,2412,20/2,1 
3,0513,01 
3z5 11349 


434 


+49/43 


0,3 2/0,31[0,30 
tl,0g I,O I,o1 
1,39|1,36/1433 
2516 2,12 2,08 
2,55 2,5112,47 
3» 49, 3+34, 3329 


$31/5324 
6,17 


7,16[7,10 


— 


2o[7,51/8,13 


4» 127(4,2114,16 
5,18 $401 5,06 


OST = Talk 


5-329/31.10/36. 5843. ol48.32 6 g 


—_ — 


5,11(5,04]5,59|h 


12d.1gd 17d20d 22d,234 


RET Dechnation. 
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Sun- Dial for the Latitude of 60 Degrees. _- 


| Oſcrs}5,0015,4215-2 5150714245139 199.3:4713224 0:48] 


I, 
1,318 
2,068 


— 
: 


2,441 
3-20F 
Ta | 
$,02F 


5,0 
74 
8,34 


TJ Tables are tituled at the Head of each 


5 North. Declination, the lowermoſt for South-Decls- 


—{[have'the Degrees of Declination, thus |o d|2.d 3om| 
2j|\5d'7d 3oml10'd 12d 3om|15 d|17d 3om|20 d| 


| South, and fo for the reſt. 


|| ble, the Sur"s-ſetting and Amplitude, agreeable to 
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The Deſcriptim and Uſe of the 


Foregoing Tables. 


Page thus 3 A Sun-Dial for the Latitude of 

© Degree ;, the next is, A Sun-Dial for the 

Latitude of 1 Degree; and {o on orderly unto 60 
Degrees, making, in all 61 Dials. 

Exch Dial .hath two Tables, (the uppermoſt for 

wation,) and 12 Columns in each Table : at the Head | 

of each Colunm, and right againſt Deg. Min. you 


{22 d|23 d 3om| : d ſtanding for Degree, and m for 
enute. | 
Under thoſe Degrees and Minutes of Declination in 
each Colamn is ſet, |h m|; h ſtands tor Hour, and m 
for Minute of an Hour, | 
| . Inthe left-hand Column of each Table, under Points, 
(atthe Head) is the Points of the Compaſs, thus ; 
South ; . S. by W. S.S.W. S. W. by S. S. W. &c. 
S. by W. ſtanding for Sourh and by Weſt, S.S. W. 
for Somth-South Weſt ; - S. W. by S. for Somth-I/eſt by 


In this Impreſſion is added at the Foot of »each Ta- 


| a————C 


thoſe 
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thoſe ſeveral Declinations at the Head of each Colum 
and are diſtinguiſhed from the reſt by the Words i 
the left-hand Column, thus ; Saun-Sersz Sun's A 

plitude ; or ſo much of them as the Column can car 
tain. 

Note 3. The Sun's-Setting is annexed to.each Tiff 
ble 3 bat the Amplitude only to that for North ; 
Declination, becauſe it's the ſame (for quantity” 
for South. OP 

The Setting is Hewrs and Ifinutes, but the Arhply oB 
tude is Degrees and Minutes, having (d) owls... 
the Degrees, and (m) over the Minutes. 


I 


natic 


By theſe Tables, being Sun- Dials for all Latiridalfj - 1 
you may know.the Time of the Day, the Sun being} Peci 
viſible in any part of your Hemiſphere, as' true anj{*%* 
cxa&, as tho he were upon your Meridian 3 | alſo hf} L 
Riling, Setting and Amplitude. The like may b [of 3 


known by any Star, ' whoſe Declination doth not exfj#"c 
ceed 23d, 30 m. as will be evident by the following|te1 
Propolition. Fo! n 
R ar 
Propoſition 1. | quir 

He Latitude of the Place, the Declination, al 
- & Bearing of the Sun given 3 to tind the Hour I 
the Day. | the 
Note 3 By Bearing, is meant the Azimuth, [30 « 
Point of the Compaſs he is upon 3 and that is founip| Dec 
by ſetting the Sun with an Azimuth-Compaſs 3 whiaf] F 
1s the trueſt way, and 
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[ 7 The Reſolution of this Propoſition, is thus 1 

1. Seek the Sun-Dial for the given Latitude. 

2, At the Head of the Table (proper for the Decli- 
nation) ſeek the given Declination, or the neareſt to 


ompaſ? in the left-hand Colamn. 
4. Then look ſtreight tothe right- hand of the Bear- 
- ing, till you come right under the Declination, (be- 
"Fore found in the Head of the Table 3, and what num- 
"Yber you find there, is the Hour required. 


Example 1. 

del Tn the Latitide of 30d. the Sun having 15d, North- 
int Declmarion > I deſire to know at what a Clock the Sun 
e an cometh wpon the S. W. Point of the Compaſs ? 

ht Look for the Table that belongeth co the Latitude 
y [of 30d. in the head of the Table, and for 15d. in 
t exfithe. Column of North Declination, and for S. W. on 
wing|the-left-hand of the Table, and in the common Angle 
jof meeting, I find the hour of the Day to be © h. 58 m. 
ev is, 58 m. paſt 12 a Clock 3 which is the time re- 


quired. 

Example 2. 

"I deſire to know at what a Clock, the Sun cometh to 
the South-Weſt as aforeſaid, and in the Latitude of 


s 
} 
PY 


, 09130 &. 4 aforeſaid, the Sun having 15 d. © m. South- 
ound! Declinatien ? Anſwer, 34 1m. paſt 2 a Clock. 

KW For if you turn tothe Dial tor Latitude 30 Degrees, 
and in the Table for Seuth- Declination, ſeek 15 d. at 
Fiche Head of it, under which, and againſt S. W. -_ 

k 


l ——— _—_— — — —_ _—_ — 


tn—_—_ 


F 3. Find the Given, beating among the Points of the | 


] 
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the left-hand) you will tind 2 h. 34 min, the time oy; 
the Day required. hic] 
If your Declination be not the ſame with the Del, 4 A 
ation in the head of the Table, then you mult loolf, q 
under that Decl;nation in the head of the Table that ga; 
neareſt to the Declination propoſed : 
But more exactly thus 3 Find the Hour for the neal, 
Declination both leſſer and greater than the Declingh,.tio 
tion propoſed, and take the Difference of thoſe How ay; 
as allo of the Declinations belonging to them 3 thaſp,,; 
lay, : ; Jof 1: 
As the laſt Difference is to the firſt Difference, of; h, 
the Difference between the Declination propoſed, aifpem 
the next leſſer in the Table to a fourth proportiondf th 
which add to (when the Hour in the Table intredfh, c 
ſeth) or (when it decreaſeth) ſubtract from tlygy 
Hour belonging to the leffer Declination aforeſaid 3 Wgf D 
youwl have the Hour required exact to the Declinatioffa;ge 
propoſed: need 
Example 3. | | 
Admit the Declination to be 18 d. 20 14, North, tion, 
deſire to know at what a Clock, the Sun cometh upontlyj 1 
W.S.W. Point of the Compaſs, in the Latitude 
30 deg, | 


1 look in the head of the Table, .and I find that 0fþy 
neareſt number to 18d. 20 m. is 17d. 30m, It 
under 17d. 3o m. and againſt W. S. W; I find1l 
42 m. which ſheweth, that the Sun cometh upontit 
W.S. W. Point of the Compaſs, at 42 m. paſt i a Clod 

Now becauſe the Declination propoſed, and tit 
Declination in the head of the Table, are _ 


— 
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me o1;f-ring z therefore you may make a Proportion, the 

{which you may eaſily gueſs at, as under 17 d. 30 m- 
0777 Ws againſt W. S; W. you find 1 h; 42 m. and under 
looko 4, © m- you find 1 d. 25 mi. the difference between 
hat $hz& two Numbers is 17 m. And the difference be- 
ween the Declinations 17 d. 3O m. and 20d, iz 2d. 
M0 m, or 159 m. Allo the difterence between the Decli- 
tions 18d. 20 m.and 17 d. 30 m.is 50 m. Then 


tnaſByc becauſe 50 is-4 Of 150, therefore the third part 
Jof 17 m. isnear 6 th. which muſt be ſubtraGed from 
Li h. 42 tn. (becauſe the Hour decreaſeth) nd the 
Remainder will be 1 h. 36 m. which 1s the trile hour 
Wof the Day, the Sun being upon the W, SIW.- Point of 
the Compaſs, having 18 d. 20 orth Declination. 
You may do the like with any others deg, arid min. 
of Declination. But if your Declmatiewbe rtotmuch 
differing from that in the head of the Table, then you 


need not make any Proportion, Likewiſe, if the Sun 


b, tion, becauſe there the difference is but ſmall. 
min Note; There is none but the Afternoon Points (et 
de Midown in the Tables of theſe Dials, but you may ealily 


fnd the time of the Day for any of the Forenoon Poznts 


at UMby the Table, and what follows. 


ay; As 150m. is to 17 m.{0-is 50 m to 6 almoſt :| 


fbe near the Meridian, you need not make any Propor- 


— 
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A Table of Points of the Compaſs | 
equally aſt ant from the Meridian. 


Forenoon Points,| Afttrnoon Poents. 


—_— 


Forenoon Points.| Afternoon Points. 


For this is an undgubted truth, «That Points of 
Compaſs equally diftant *from the Meridian, ave all 
equal Time from Noon, (o that at what ſpace 
Time from Noon the Sun is S. E. in the Foreneon ; 


' 


_ 


_ 


HH_— 


the like ſpace of Time from Noon he is S. W. atter 


Noon, 

In this laſt Table, all thoſe Points that ftand right 
&airi(} one atrother; are equally diftant from the Me- 
ridian 3\ therefore to tind che hour of the Day, the 
n being upon any of the Forenoon- Points, you 
muſt firft ſee what time of the day it is when the Sun is 
upon the Afrernoon-Prjit tht fiands right againſi 
[| your Forenoon- Point defired : then {ubtra&t thoſe 
'Hours and Minutes fo found, from 12 Houts, and the 
Remainder is che Hour and Minute of the Day that 
you look after, 


Ip _ 4. 
' Intht Latitude of 60 t 


[the N..E. Point of the Compaſs, I demand the 
the Day, the Sun having 22 degrees North Declina- 
*[Fz0n ? 


F look againſt N. W. which is the Afrernoon- Point 
Korrelpondent to N. E ty. Forenoon- Point, and find- 
ing my Declination 22 \degrees in the head of the 
iTable, in the-common Angle of ' meeting I tind 8 
hours 41 min. which being ſubtracted from 12 hours, 


hour of the Day defired. 
| Example 5. 


The San being at E.N. E. in the ſame Latitude 
-* the ſame Declination, I demand the hour of the 
ay ? 


G 2 ® In 


reed, the Sun —__—_ 
ur of 


theRemainder will be 5 hours 19 min. which is the 
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Firſt, In the Sun-Dial for Latitude of 60 degrees,| 


1 


| 


ha 


*” 


| inding my: Declination 15 d. in the head of the Ta 


| the Day delired. 
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Ia Latitude ,60 Degrees, and North Declination "If 
22 d, the Sun being at W, N. W. it is 54 min. paſts 
a Clock in the Afternoon 3 which (ubtrat from 12 he 
hours, and the Remainder is 6 minutes /paſlt 5 in th 
morning, which is the time dclired, | 

Example 6. . 

In the Latitude of 35 d.the Sun having 15 d, Nort 
Declination, the Sun haing wpor the S. E, by E. Point 
the Compaſs ;, 1 demand the. bour and minute. of th 
Day ? | 
Fir; In the Table for Latitude 35, degrees, 1 look 
againſt S. W, by W. which is the Afternoon- Poin 
correſpondent to S. E. by E. my Forenoon- Point, And 


ia the common Angle of 'meeting I tind 1 h. 45 n, 
which deducted from 12 hours, the Remainder wil 
be 15 m. paſt 10 a Clock, which is the true timed 


- GOUT. 


Example 7. 

In the Latitude of 35 d. North, the Sun having 1 | | 
d. South- Declinatien, and being wpon the S. E.byE, 
Point of the Compaſs ;, | demand the hour of the Day? 
Anſwer, 20 m. palt 8 a Clock ; far the Hour in the 


1Table Is 3 h. 49 m, which (ubiracted from 12 k 


leaveth 8 h. 20 m. the kcur required. 
Te like is to be underliood in any other Latitwd, 
with any other Declination, and with any atha 


Point. 

Note; Theſe Tables ſerve a5 well in South-Lat 

tude us in North, only the Diff erence will be thy : | 
| 


— 


ation 
aſt 6 
N 12 


Wmuſt be South, and your South-Declination nut be 
North; and South muſt be North, and S. by W. 
WMaulſt be N. by W. and S. S. W. muſt be N. N. W. 

and S. W. by S. muſt be N. W. by N. And fo you 
{muſt reckon for any other Point, as you may plainly 
[{er in this following Table. 
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If the Latitude be contrary, then the Declination 
muſt be contrazy, and the Points of the Compaſs muſt 
be contrary 3 that is to ſay, your North- Declination 


—_— 


A T able of Paints equally diſtant fram Noo 
both tn North and South Latitude ; eithe 
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before or after Noon. 
North Latitude. | South Letitae, 
| Forenoan. | Afternoon. F Forenagn. | Afﬀternom, 
| South. _ | Soyth No North 
S, by E, R- by W. |N. by E, j}N. by W 
S.S.E. |8.SW. |N.N.E. |N.N.W 
S. E. by S. |S. W. by S.N. E. by N. iN. W. by 
3. a” 3. N. E. |N."W. 
S. E. by E. |S. W. by W.}N. E. by E. N. W.by \ 
E.S.E, |W.S.W. jE.N.E. |W.N.W 
'E. by S. - [W. byS. IE. by N. {W.byN. 
Eaſf, Weſt, | Eaſt | Wefti 
E. by Ne |W. by N. jE. byS. ;W.byS 
E.N.E. |W.N.W E. S.E. |\W.S. 
N. E. by E.]N. W. by W.'S.. E. by E.'S. W. byV 
N. E. N.W. |. E. S. W, 
N. E. by N. N. W. byN. |s. E. by S. |s. W. by$ 
N.N.E N,.N.W. S. S. E S.S, W. 
N. by E. |N. by W. |S. byE S. by W. 
North | | - OS 


To find the Hour of the Night by the Stars and! 
'T ables of the:Sun-Dial. 


Y theſe Tables you may find the Hour of tis 
Night, by the bearing of any known 5! 


We 


—_— SS 


— 


Vo0A, 


tHhe 
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ſe Declination doth not exceed the Sun's greateſt 
Declination z which you may do after this manner. 
Fir ; Find the Time of your known Star's com- 
hg tothe Meridian on the Day propos'd; then if the 
Star be on the Eaft-ſide of the Meridian, you multi 
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— — —_— = — 


—""{ubtra& thoſe Hours and Minutes which theſe Tables 


00n, 


— 


ſhew the Star to be diſtant from the Aeridran, 
from the'fime of «the Star?s coming to the Meridian, 
and the Remainder is the true hgur of the Night. 
But if your Star be on the Weſt. fat of the Meridian, 
then you muſt add thoſe Hours and Minutes above- 
aid to the time of the Star's coming to the Meridi- 
35 aforeſaid, and the Sum is the true hour of the 
ighe. 

To find a Star's coming on or to the Meridian, fee 
the Sea-mar?s Kalendar in the Ules of the Tables of 
the Sun's and Stars Right- Aſcenſion, pag. 91, 92, 
93, Oc, 


, Example 8, 
Admit the 6th day of October, 1 am in Latitude 
40 d. © mt. and Þ obſerve the Bull's Eye to be upon the 
S. E. Point of the Compaſs, I demand the hour of the 


|Night & 


The"Sth Day of Oftober the Bull's Eye doth come 
on the Meridian at 45 minutes paſt 2 a Clock in the 
Moming ; now this Star's Declination is 15 d. 48 m. 


2. = 


North 3 therefore 1 look in the Table that belongs to 
40d. and in the head of the Table I find the Decli- 
nation, and by the fide, the Point of the Compaly, 
correſpondent to my Bearing, ind in the common 


Angle of meeting I tind 1 hour 31 m, which is to 
G 4 be | 


| 


A 


— 
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be ſubtracted from 2 d. 4.5 m. which is the Star's Sq 
thing, and the Remainder is 1 h, 14 m. which is 
hour of the Night deſired. 'But if this Star had bam thef 
W. then you mult have added, and then you wouff| merl 
have found the hour of the Night to have been 16 off gent 
paſt 4 a Clock in the Morning. s - " YPoi 


Lplal 
The Operation. > # Wo 


| whe 

x 4 | & : "I -M. | but 
The time of the Stu being 0n the Meridian 2,45 mat ſri 
Hu diſt. from the Mer. either at S.E.or SW. 1,31 | follo 


lown 
not} 


"BED" P, 

The time of the Night the Star being at S. E. 1,14monÞfl 5, 
The time of the Night the Star being at S.W. 4.16 uþ Ref 
| | Example g. the ( 


Admit the 5th Day of November, I am-in Latitul\ © | 
45d.o m, and 1 ſee the Lion's Tail to be pm the Ef | ther 
S. E. Point of the Compaſs, having Declination 16 {} | at } 
25 m. North, I demand the Hour of the Night? |}|thes 


m. 
The time of this Star”s being on the Merid, 08 og mai 
His diſtance from the Meridian 03 A 


The _ Boks the Star being or 05 ©g mot T 


* 


— > — 


At W.S.W. 11 og m6 


* But note 3 I6ghe Compaſs hath Variation, you mull þj& 
allow for the Variation; and if you will uſe this fo 
| lowing 


——— 


a 4 


ET li. ls. Mt. thn. 
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lowing Inftriment, which I call a Refifier, you need 
not put youg {elf to that troublezas tOxeckon which way 
| the(/r ration is, either Eaſtward or Weſtward, as tor- 
merly,all Men have done bug chis following [nſtru- 
ment will do What for you, and it will (hew you every 
Pompſo phainy-that you carmor be miltaken, as 1 will 
| plainly ſhew your in the following part ofighis Book 
| when, l me to ſhew you how to hind the Yargjatien ? 
J but for the preſent I will only giveigqu one Prope- 
nom! Grim, and apply it upon the Reifier, which is as 
ſolloweth/ _* | 
Admit I am in Latitude 47 deg. mint North, the 
nw Sun being in one of the, Equinottial Point, (at which 
r time he hath no Declination) 7 obſerve thi Syn at hu 
ny Riſing, aud I find him to raſe upon the E, $. E. Poins of 
the Compaſs 1 demand the Variation ? « | 
ita | © The Sun þaving no Declination in'any" Latitude; if 
be Ef | there be no Fariation, the Sun will rilg at Eeſb,and lex 
64 at Weſt; bur according tor the foregoing Propoſition, 
theSun did riſe at-E. S.F, therefore there is two Points 
V arigtion. 


The Deſcription of the R eftifier, 


—_ following Inſtrument containeth two Circles 
or Compaſſes, one within the other ;, - but as it 
5 made in ood, the one moverh upon the other z {© 
that the ougward or under Circle reprefenterh the 
Compaſs that you ſteer your Ship by, the which is ſubs 
nol þj&& to Variation , but the inward, or upper C:-cle,! 
fo | repreſenteth a &7ue Compaſs that never variet!;, Aud by 
. + £_- 'f 


—___ on TIE 9OLCETS SOGGY G4 -- 


| 


— —O 


A Rettiber. 
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it you may very readily rectify your ander-Compaſs 

whenit doth vary 3 which may be done thus : 

_ Always bring the true Point of Kiſing, or Setting on 

he inwazg or uppes Compats, to touch the falſe Pow 
war's Srrteng on the outward or under Come 

paſs, Ind there let the n/frament frand, 

As in this foregoinggfrepoſition ; The Eaſt- Point 
is the 11s Point of Rifor®, ang. the E.SJ& Point is the 
alſe Point of Riſing , therefore bring the Eaſt-Poimt 
on the inward or upper Compals to touch the E.S. E. 
vint on the outward'pr under Compaſs, and there let 
it tian, | 

Thus the Poznts that are upon the 3ngard Compaſs, 
da explain the Peints that are upon the oneward Com- 
paſs : So that according to the foregoing Obſervatap; 
the NN.E. Point on your Compals, is the true Novth 
Pome and the North Poznt on your Cowppals, is the 
trae N.N,W# Pejzrrs and the N.W. Point og your 
Compals, is the "true W.N.W, Point 3 and the Weft 
Pont on your Compals, is the true W.S.W. Point, as 
it plainly appears by the foregoing Figure. 

Note ; Tour true Points are always on your invard 
Circle or Compaſs. 

This Inſtrument in Wood, is a great ded larger than 
this Figure ſheweth it, and there the Points be divided 
mts Habyes and Duarters; as alſo each Compaſs (in 

ome) is droided into 360 Degrees, numbred from the 
! North, both ways towards the South, their ending in 
180 Degrees. 


— 


To 
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To find the Sun's Riſing, Setting, or Amplitude, 
by the Tables of Suft- Dials. | 


N che Table for che Exticude of the Place, "0 fe 
Declimation, under which,and againft © Sets, hi 
Sertity 5 and againſt Sun's Amp. is the Amplitad 


all which is fo plain, ic mprnF, Example. | 
Only obleape it yet f1brradt the Sun's Setting fron 
12 hours, it gives his by np.  & 


_— (93) _—_—— 
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| ASTRONOMICAL 


TABLES 


dt. 


| Semidiurnaltand Seminofturnal Arches ; 


»=SHE WING 
true, Tame of the Su n's Riſing 
and Settihg, wich che Length of! 
the Day and Night, tor any Day * 
£1 the Year: fitting all Places in the! 
World, whoſe Poke is nor cleyared} 
above 66Yegrees, eicher North or | 
+ [ Wo: and co laſt with exactneſs,! 
ong as God upholdeth the Courſe} 


of Nature. 


0 
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AT able ſhewing the Semidiurnal Arch, or the Time 
Sun-Setting when the Sun hath North- Declinatian 
and the Semmotturnal Arch, or the Time of 'Sm4 #® 
Riſing, when the Sun hath Sonth- Declination. | 
ERS... TheDegrees of Latirude 4 
& ©, 1 a7 t 4 5 | 6]}S 
Sg Sf MAMA M1 M8: M. 9 = 
w—_— 0 . . \ - .vy LYVEs . I x o*% ©" 
of6 O16 © 6 0O'6 0,6 q : 
316 O[5 O's # 06 x 
2|6, oſs wes FF 05 
3\s * of6 C'S 16 46 1 
4s 6164 9's 16 16 WW 
E 5|6 0165 oOls 7'6 2 6 2 
2 6j6 os 4 26, 2/6 2 
- 45 ©16 I 2.6 26 b- 
Z 8/6 of16 116 2 JE MY 
$46 1/6 116 2'6 36 Q ; 
'S 1016 7: 2/6 45. | 1 
2 1116s 1j6 36- 46 | £1 
Pnaſs i | s 45 fo 
A 13i6 116 2;6 5 56 ( l 
146 | 2s '6 516 L 
1516. 1þs WF '6 $5oY | 
16's. ns 2's g'6 G6j6 8 7 
1916" 11 2:6 5j'6 616 |} I 
18's 26 36 76 | 7 
86 os Jo 3s Je 36 » 
2016 1 3,6 716 I 2 
ba fs a8. a6 816 Fj] - 2 
2216 215 ,a4$6. 6 d/6 ol 2 
2316 + 216 36 96 uf 2 
| 23,31 a -49 6 916 1} 9343 


0 A T able ſhewing the Semidiurnal Arch, or the Time of 
tin} Sun-Setring, when the Sun hath North-Declination; 
Sul and the Sermnofturnal Arch, or the Time of Sun- 
Ring, when the Sun bath South-Declination. 

"OY The Degrees of Lartcude. 


7 S +8 10 11 12 

f. M.j#. M.'H. M4. M.|H. M.JH. M. 

ols ojis cſs c6 os o 

of Ns 119 216 115 I 

i” HAS 2j6 ds aa. Þ£ 

115 2'6 215 246 as 3 

6 2(6 215 z\6 319 . 3 

219 Pi | 3,6 4'6 416 4 

31s, 36. 4s 4's 5]6 5 

31%, 4 45 515 - 5j6- 6 

49 4&9 518 &js 7 

446 56 616 6\5F 71s 8 

KO 6&6" 06 Wo. ©S - H 

& os 66 . a U- SSH 

6 636. g\'6 .8[6 916 10 

6 6's 7j6 $ſj6 . 10/6., 11 

»* a6 Bs a6 10,0 * 16 12 

As 86 gs 106 116 1 13 

S $lis 916 IO6 ,-y 13 14 

6 o\6 106 116 136 "1 I5 

6 916 10{6 12.6 19's 14's 16 

6 1016 11/6 136 146 1516 17 
6s 10|6 Th 149 156 16,6 
6 hs 1 146 166 17/6 
6 1116 13 6 146 16,6 18/6 
6 1216 14/6 15/6 17'6 196 
8 12/6 1416 16/5 15's 1g'6 
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| A Table ſhewing the Semidiurnal Arth, or the Tin 
 Sun-Setting, whitn the Sun hath North- Declination; 

avid the Semitiofiumnal Arch, or the T ime of Sm 

Riling, when the. Sim hath South- Declination. 


The Degrees of Laricude. 
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196 
2c{6 
2115 


206 21 
2146 23 
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Degrees of Declination. 
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A Tabl ſhewing the Semidiurnal Arch, or the Tams of 


Sun-Setting when the Sun hath North-Declination; 


and the SemmoZturnal Arch, gor the Time of Sun- 
Riſing, when the Sun hath South-Declination. 
The Degrees of Larirude, 
O ©] 19 | 20 | 21 | 22 | 23 | 24 
Sf. M.1H. MH. M1. M.| MAL Ml 
C18 os o6 os -o6 «So 
116 116 1s 119 216 2165 2 
_— 7 26 3 365 26: 72 
$16 41® 4,6 v6 6 49 
" "2 A. 2 Pt 
a 5/6 7s 716 Ws us 9s 9 
© g/16 $16 ogj6 9/6 10/6 10{46 10 
* 71/6 1016 106 11(6 x1]6 12/6 13 
I $16 1n]s 1216 12/6 13/5 -146 14 
Q 9]6 1316 13/5 14/5 15/6 156 16 
2 101/16 1415 1516 16/6 166 17'6 15 
C11 6 1519 16/6 1716 18/5 I96 20 
X12 6 17s 2186s 19js 206 21/6 22 
1316 18] 1916 200 2116 2316 24 
14s 2c|s 21]6 2216 23j6 2416 25 
1516 2115 22/5 2416 2516 2616 27 
1616 23j5 24/5 256 2716 2$]6 29 
1716 24/6 25/6 276 2516. 3016 31 
18/6 2619 2716s 296 3ols 3216 33 
19]6_27]5_2916_ 306 3216 3416 35 
20/6 28j6 30l6 225 346 36/6 37 
21[6 3cſs 3216 346 36/6 3716 39 
2216 2115 3316 359 378 3915 41 
am 2 39” 37” 9 46 2 
23,31 6 3416 3616 3515 40l6 4316 45, 
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AT able ſhewing the Semidiurnal Arch, or the Time 
Sun-Setting,when the Sun hath North-Declination 
and the Seminottygnal Arch, or the Time of Sus 
Rifeng, when the Sun hath Sonth-Declination, 

The Degrees of Latitude, 

S = 25 26 | 27 _—_ 
S "|. MH. M.H. M.]H. M. 
0/6 oOls o|6 oj ©@ 

= 3 71 
2]/6 4/5 46 4b 4 
316 6/6 66 616 6 
41s 7. 8's S's 9 

2 5/6 go 10,4h106 11 
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Degrees of Declination. 


ATable ſhewing the Semidiurnal Arch, or the Time of 
Sun-Setting, when the Sun hath North- Declination 
and the Semmotturual Arch, or the Time of Sun- 
Riſing, when the S'm hath South- Declination. 

GP" Degrees of Laticude. 
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AT able ſbewing the Semidiurnal Areh, or the Timef[| AT 
Sun-Setting, when the Sun hath North- Declination;}| $1 
and the Seminofturnal Arch, or the Time of Swl| « 
Riſing, when the Sun bath South- Declination. R 

Degrees of Latitude, _— 
SB&|_37| 38 | 39 | 42 | 41 2 S 
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re oft! 4 Table ſhewing the Semidinrnal Axch, or the Time of 
Sun-Setting.when the Sun hath North- Declination ; 
and the Seminotturnal Arch, or the Time of Sun- 


40Nn, 
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Riſing, when the Sun hath South-Declination. 
M The Degrees of Latitude, 
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A Table ſhewing the Semidiurnal Arch, or the Time o 
Sun-Setting when the Sun hath North- Declmatian, 
an the SeminoFturnal Arch, or the Time of. Sul 

| Riſing, when the Sun bath South- Declination. 


The Degrees of Laricude, 
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we of | 4 Table ſhewing the Semidiurnal Arch, or the T ime of | 
i - Sun-Serting, when the Sun hath North- Declination 
Sul and the Seminofiurnal Arch, or the Time of "Sun- 
| Ring, when the Sun bath South-Declination. 
| he Degrees of | atitude. 
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The USE of the 


| Foregoing Tables 


Do ——— 


To find the Time of the Sun's Riſmg and Setting, wi 
the Length of the Day and Night, by abeſe fory 
ing Tables of Semiduurnal and Seminofturnal" 4 
ches, > ; 


) 


Irſt, ſeek the Sun's Declination in the Table: 
Deslination tor your Day propoſed, with whi 
enter the, foregoing Table of Semgdinrual 

| Semino&urnal #drehes, finding, the Elevation of thi 

| Pole, or Latitude of the Place, in the head of the T 

ble; and the Degree Vfathe Sun's Declination int 

tr Column on thg left-hand; and in the comn 

Angle of meeting you will find the Semzd; 

Arch, it the Sun hath North-Declination ; or 

Semirioturnal Arch, if the Sun hath Seuth-Dech 

nation. 


Example bs 


For Illuſtration hereof, let it be required to find tf | 
T ime of the Sun's, Riſins and Setting, with the Leng! 
of the Day and Night for the 2 34 day of April, 1691, 
in Latitude 4.6 deg. North, 


"r 


m——_——_——_— 
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GE —— 


At which time the Sun's Declinatiorr is 16 deg, 
1 min, North, with which I enter the Table, as be- 
fore is declared, and I find the Semidinrnal Arch to 
be 7 hours 9 min. which is the true Time of Sun-ſet- 
nr, whoſe Complement. to 12 hours, is the. Semi. 
votturnal Arch, or the Time of Sun-riſing, which is 

4 hours 51 min, u,double the Semidiurnal 

Arch, you will bone Mirgt of. the Day 3 ;and if 
.#l you double the Seminotturnal Arch, the Aggregate 
i 1, yield you the Length of the Night : See the 
py Wark following, 


MH. 'M 
The Semidiurnal\ Arch,” or TimeQ 12 © 
of Sun-ſerting,—— ny 
| The Complement to 12 bours, 4 51 


{aWhich is the Seminofurnal Arch, 
ow Time of Sun-riſing, Lats- 
tude 46 degrees. " 


The Semiduurnal Arch donbled,;— + - 9 


The Length of the Day, Ap.23,1692. 14 18 


The Seminolturnal Arch doubled, — : 31 


' The Length of the Night, April 23, 
91, I692, F 4 


- | 
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Ty Example 2, 

But when the Sun hath 16 deg. 1 min. South. 
clination in this Latitude of 46 deg. 

Then the Day-Arch will be equal to the Nig 
] Arch, and the Night- Arch will be equal to the D 
| Arch, 

As on Oftober 16, 1 he Sun hath 16 de, 
min. Sou#- Declination, the time of the Suj The 
| rifing wilLbe at 7 hours 9 min;*his Setting at 4 
51 min. the. Length of the Day will be 9 hows 
min. aud the Length of che Night 14 hours 18 min, 


Example 3, 


Let it be required to find the Time of the Su'lhy 
Riſing and Setting,” with the Length of the Day 
Night, for the 15th Day of December, 1693, #n 
tude 53 deg, North ;, at which time the Suns 
nation is 23 deg. 27 min, South, 


The Seminoturnal Arch, or the 12 0 | 
Tint of Sun-Riſing. 8 21 


—_ — 


Y 


The Complement to 12 hours, 3 39 
Whichgs the Stemidiurnal Arch, or 
Time of Sun-Setting, 


The Semidiurnal * Arch doubled, 3 : ;9 


—— — 


Length of the Day, Dec. 15, 1693, 7 18 


———————_ 
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H. M. 

» 
be Seminotturnal Arch doubled, 3 - = 
Length of the Night, Decemb. lc as 


15, 1693» 


Theſe Tables will ſerve as well in South- Latitude, 
they. will in North, without any Alteration 3 only 
us thistis to be conlidered, When you are South-La- 
un. Jitzde, you muſt then uſe your Squth- Dethination 
there, as you do ybur North-Declination here. ©. 

. Far then. theſe Tables ſhew the. Semidiurnal Arch, 
the Time of Sun-ſetting, when the Sun hath South- 
eclifation , and” the Seminofturnal Arch, or the 
whe of Sun-riſing, when the Sun hath North. Decli- 


Example 4. 
Ltt be required to find the Time of the Sun s 
Rifing and Setting, with the Length ofwthe Day and 


$outh 


t which time the Sun's Dechnation is 16 deg. 
1 min. North, with which I enter the Table, 
and 1 find the Seminoiturnal Arch to be 7 honrs 
9 min, which is the trite Time of Sun-rifing, whole 
{Complement t6 12 hours, is the Semidiurnal Arch, 
r the Time of Sun-ſetting, which is at 51 min. patt 4 


of the Clock. 


| 


Nygor, for the 2 3d Day of April 1692, in Latitnde * 
Wn, * 


| D 


EY The 


I — 


A 


I2 
| The Seminofturnal Arch doubled, 2 T 0g 


The Ih oth of the Day for the 2.34” 
#7 April, 1692, £L4titude rm 9 42 
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H. M. 
To 
7 9 


The Length of the Night, April 23, 
1692, Latitude 46 deg. South, [7 18 


The Semidiurnal Arch doubled, 4 : 4 


Po 


deg. South. N 
| p 
Example '5.. | 
Let it be required to find the Time of the. 
Riſing and Setting, with the Length of the Day 
Nig ht, for the 15#h Day of December 1693, «# 
titude 53 deg. South. 
» v% 


At which time, the Sun's Declination is 23 d 
27 min. South 3 with which - enter the Tab& 
Semidiurnal Archgs, &c. and you will tind as 
lows; 6 


H. - M. 
The Semidiurnal Arch, or Time] i2 © 
of Sun-Setting, ———— { 3 21 


i ————— 
md 


_ 


+ * 


N 
foreſ 
Meri 
$t ar f 
true t 
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= M 

The Seminotturnal Arch, er the } ; 
Time of Sun-Riſing, — ©. M0 
Length of the Day, 16 42 


nth of the Night, Decemb. 15, 


1693, Latitude 53 apa 7 18 
South. 


To find the time of a Star's Riſing 01 Sctting, 
Y thele Tables you may tind the tine of the 


|S 


Riſing and Setting 'of all the fixed Stars in the 
Heavens,, whoſe Declinations do not exceed the Sup's 
eaſt Daclination, in any Gatitude that the Ta- 
bles contain, and at any time of the Year, in this 
mane ; ; 

If the Sfar hath North,Declination, and you in 
orth-Latztude, look for your Latitude in the head 
f the Table, the Declination on the left-hand 3 
and in the common Angle ot meeting, you will 
hnd your Szar's Semidiuenal Agch, or half the time 
that Star doth continue above the Horizon in that 
pade ;, or the diſtance of time that Star is in go- 
ng from the Horizo to the Meridian on the Falt- 
lide ; likewiſe from the Aferidzan ro the Horizon 
on the Weſt-fide of the /deridian. 

Now if you ſaubtra& chele Hours and Minutes a- 
borefaid, from -the time of the. Star's coming, to the 
Meridian, the Remainder will be tite time of the 
Star's Riſing , and if you add, the Sum will be the 
tue time of the Star's Settings, 


Exan: 
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Example 6, 


Let it be required to find the time of the Bi 
and Setting of the Bull's-Eye, Novemb. 18. in 
Latitude of 4.2 deg. North 4, the Declination of 
Star is 15 deg. 47 min. North; the 18th D 
November, this Star cometh on the Meridian at 11 


Clock at Night. 

| | H, 
The time of the Star's Southing, 12 
The Semidiurnal Arch, ſubtract —06 


Time of the Stars Rofing #mthe Evening, #— 05 
Time of the Star's Setting in the Morning, —06* 


Note, 1. If the Sum of your Addition exceed 
Hours, you muſt calt away 12 Hours. 

2. And when you can*tſubtrath, add 12 Hour 
theStar's Southing, nd then ſubtrat, whatremy 
I5 Its Setting, : 


Example 7. 
I defire to know the time of the Riſing and'Sntii 
of the Bull's-Eye the 18th Day of November, ini 
Latitud# of 13 deg. North, the -Declination of | 
Bull's-Eye is 15 deg. 47 min. North. 


rc 
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4 

H. M. 

p The Time of its Southing, —— — 1 OD 

Bu The Semidiurnal Arch, tubtraCt 06 15 

Jt ye time of his Rifang in the Evening, O05 45 

BT he time of bis Setting in the Morning, == 06 15 
0 


l, 8 If your Star hath South- Declination, and you in 

2 dNoth-Latitude, look as before the Latiefie in the | 

6  fffiead of the Table, the Declination onahe lett-lide, | 

and in the common Angle of meeting you will! 

5 tind the Sgar's Seminotturnal 4rch, which ſubtract 

from 12 Hours, the Remainder is the Star*s Semidi- 

6* Sur#Yrcb, or half the time that Srar doth continue 

above the Horizon in that Latitude : therefore if you 

eed Ffubtra& choſe Hours and Minutes abovetaid,, from 

the time of the Star's coming, to the Meridian, 

un (adding 12 Hours to the Star*s Southing, it other- 

ru wiſe” Subtration cannot be made.) the Remainder 

{will be the time of the Star*s Riſing ; and it you add, 
Tithe Sum will be the time of the Star?s Setting, 


ett Example 5$, 

int | «Let it be required to find the time of the Riſing and 
of thy [Setting of the bright Star in the Great-Dog,'s Mouth, 
the 15th Day of November, in the Latitude of 50 d- 
Neth, The Declination of the Great-Dog?s Mouth 
#16 4. 15 m, South. 

| | Fn The 


OOO — 
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H, In : 
The time of this Star's-Southing, O2 
To it add — —— 12 
The Sum 5—— _ 14 
The Seminotturnal Arch, by the Tavle, 1S—07 
Which ſubtraft from ——— _— 
T 
The Relllinder is the Semidiurnal Arch,- — 04. ru 
| x th 
T ime of Southing, with 12 How's added, u — 14 WY$out 
The Semidiurnal Arch, ſabtract <4 7 
Time of the Star's Rofing 6 in ths Evening, —— Of ® | my 
Time of the Star's Setting in the Morning, —07 ( 
Th, 
Example 9. = 


I deſire to know the Riſing and Setting of the Or 
Dog, and for the 15th of Novernber, - as aforeſaſ|Th,. 
in the Latitude of 33 degrees North. Thet 

+ Hs Mikes 
Time of Soutlyng, with 12 hours added — 14 ! 


The Semidiurnal Arch, -——— ————05 | me 


—_— 


og od \Tim 


Time of the Star's Riſing in the Evening, 


— 


Time of the Star's Setting in the Morning, —07 
. 


LR <— 
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1 In South-Latitude, to know the time of the Riſing 


| and Setting of the Stars. 
 of- 
| F in Soutb- Latitude,as with Stars that have South- 
Declination,, when in North- Latitude, 


4 . Example 10, 


To illuſtrate this; Let it be required to find the 
+ true time of Riſing and Setting of the Bull's-Eye the 
th Day of November, the Latitude of 42 deg. 

+ WiSouth. 
F If The D&lination of this Star is 15 deg. 47 min. 
4 YNarthz the 18th Day of November this Star com-| 
eth upon the Meridian at 12 of the Clock at Night. 


H. M. 
The SeminoZFurnal Arch, by the Table, is— 05 5g 


a BPhich ſubtratt from I2 ©9 

C; a 

eſ#l|The Remainder gs the Semidiurnal Arch, ——05 01 
The time of the Star's Northing ts 12 ©O 
The Semidiuernal Arch, add O05 OI 


' 

: - . - . 

; þ [Time of the Star®s-Riſing in the Evening,——c6 59 
'R p » . . . 3 

, of [Time of the Star s-Setting in the Morning,—05 01 


I In 


— —_ 


0 with thoſe Stars that have North-Declination, | 


- 


| 
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In like manner may the Riſing and Setting 
any Star, (whoſe Declination exceedeth not 
Sun's greateſt) be found in any Latitude, from 
Equinoctial to 60 Degrees, j 


—_ 


'd, « ( I15 ) 


ty ASTRONOMICAL 


ot i . ? , 
T1 ABLES 
SHEWING 


The Point of the Compaſs that the Sun i 
and Stars Riſe and Set with, 


vx 


Being af excellent Uſe for the ready finding 
—1 of the Variation of the Compaſs : and may 
be performed by an ordinary Meridian- 
Compaſs, but more exaQly by an Az#- 
muth-Compaſ's. 


* Fitting all Parts of the Wor@tJ, «+ the 
Pole is Elevated not above 60 deg, either 
Nerth or South. 


- 


} _ 
by Andrew Wakely, Math. 


London, Printed by f. D. 1 6g 2. 
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| Latitude © Degree. | 


Latitude l Degree.” 


Worth Decli-l Decli- South Decli-! 


natio!., nation. nation, 

©riſe) ©fet.|D. MI, M. riſe] Oſt. 
Eaſt Weſt] c. oEaſt "Weſt 

I 2.49 I 

- $*37 2 

3 8. 26| 3 
ebyn whyn|11. rse bys wbys 

I I'4. 4 I 

2 16.52) 2 

19.41] 3 
cnc WnAW[22.30cSEe WSW 


North Decli-/ 
nation. 


Oriſ| © ſet. © ſet. 


Eaſt Weſt. ©. « 
I 
2 
ebyn whyn 


2 


enc wnyw 


Mk 


Decli- 
"nation 
D. M D. M, 
Os. © 
2.49 I 
$437 2 
8.26 3 
I1.15 
I 4 4 
I6.52 2 
I 9.41 
22.30 


South Deel 


__ Latityde 2 Degrees. 
North Decli- Sogth Decli Decli- 
na nation. | uation. 


©riſ| © fer. (er. D. ), M. \Oriſe.| ſer. 


Eaſt weſt 0. o Eaſt Weſt 
I |. 2-49) 


| 8.26 | 
elyn wiynit.:.ge bys whys 
14. 3 I 
16. gI 2 


I 
2 
3 


=o 


'1 $9.40 
Ecne wsw 22 26C S E IT 


| 


— — 


Tm Decli-! Decli-' South D 
nation. nation, — natint, 
Oriſel©ſet.D. M M. ©»1ſe Ol 
Eaſt Weſt ©. olEaſt W 
I 2.49 I 
2 $437 2 
3 8.25 
ebyn woyn11.nqjedys wr 
I I 4. 3 I 
2 I6.51 2 
I 9.39 
ene wnwſ22.271e $ © WV 


" The Mariners C ompaſs Retti fiea, (1 7 


IF " Latitude 4 Degrees. | Latitude 5 Degrees. 
DU North | Decli-| Decli-'South Decli- North Decli-" Drcli-}South Decli- 
101, nation, nation, nation, lo nati nation. natio" nation. 
Of @np|©/t.D. M., Oni ©fet., Onjel ſee. et. D._5 Oriſe(Oſe. 
Welfaſt Weſt: ©. oEait Weſt 'Faſt Wett © —_ Welt 


| [ 2-43 I | I | 2.48 I 
: 2 $3437 2 2 £.37] 2 
; | 8.25 8.24 3 
wie yn win 11, ivebys when ebyn won 11.12/e by 5 wbys 
| 1 "14-92 g' >| I I4.'ol fs 
2 116.50 2 | 2 15.4 2 
| 3 «293 $ | [1943 3 


wingle n © wnW 22, 26eSeC w SWene wnw 22.23/C SE WSW 


UM 


——— _—_—_—_— 


Latitude 6 Degxees. Latitude 7 Degrees. k 
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which the Sn, or any Star (whole De the h 


nation exceeds not 23 d. 30m.) beging}3d C\ 
Latitude o Degree, and proceeding, orderly to 60M Norti 
grees, (being lome 4, ſome 2 Tables in one Page) af South 
611n all: ; [24 k 
2, Ineach Table are 5 Columns, the middle-nd] Title: 
contains the Degrees of Declination, either Nilif| 
# South ;, thoſe 2 on the left-hand of it, is Saff] Sn's 
Riſing and Setting, under North- Declination ; andaff} *now 
the right-hand is the like, under South-Decladſ] natic 
tion. 
\ 3, The iſt and 2d Column (under North-Dedff] they 
nation), as aJio the 4th and 5th (under South-Vedff Stone 
nation), contain the Points, and each quarter of8{ N 
Point of the Compals, of both Ryſing and Serta dily « 
Thus, Eaft\Weſt, under which, is 1, 2,3 3 thats 
Fgft, or Weſt 1 quarter, 2 quarters, 3 quarters Ney| Bu 
eberly, Se:itherly : then E by N, W by N, under whidh [un | 
is 1,2,3 5 that is, Faſt and by North, or Weſt andy qui 
North, 1 quarter, 2 quarters Northgrly, &c. f I 


a. 
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ks. Theſe Tables are ready Helps to hind the Varia- 
tion of the Compals, with eaſc and ſufficient exat- 
ge6 ; evidently n1ade out in che following Uſes. 


To find the Point of the Compaſs that the Sun riſeth 


or ſets at, in any time of the Tear. 


| [Iſt ſeek the Sun's-Declination in the Table of De- 
edivations for the Time propoſed 3 with which, ! 
6, Fenter the foregoing Table, tinding the Latitude in 
Nec the head of the Table, and the Declimation in the 
gin [2d Column ;, againſt which, on the left-hand, if it be; 
0 Il North-Declinatzon 3 but on the right-hand, if it be 
e) al Seath-Declination, you will tind the Point of the Com- | 
[24 that the Sun riſeth or ſets at : according to the | 
ano} [itles at the head of the Table. | 
Vort | Note ; Theſe Tables ſhew the true Points cf the | 
Saf} San's-Riling or Setting : ſo that you, may readily 
nd} know at any time, ſeeing the Sun riſe or ſet, the Va- 
cladf] riation by an ordinary Meridian Compaſs. 
There are forme Compaſſes not touched fo well as | 
F] chey ought to be : others, in time, the virtue of the 
#1Stone wears off from the Needle. | 
Now by theſe foregoing T ables, you may very rea- 
dily diſcover any ot thele Defects, 


But it may be objected, That they cannot ſet the 
a} [Sun by an ordinary Meridian Compaſs, lo near as is 
required in ſuch a Caſe as this is. 

To this | anſwer ;, It's as eaſy to ſet the Sun by the 
Compals, as ſteer a Ship by it; For expert Sea-men 
.can| 


— 


| ſee whether the Sun riſerh or 


wpon the E. N. E. Point of the Compaſs ;, I d 


| 138) The Mariners Compaſs Rettified. | 1 
can ſet the San, Or 2 Head-land, fo near a quarter This 
Point, by,their Hand,*(but with Sights, much neaſthe E | 


the Truth). pn the 
The Potture to obſerve in ſuch a Caſe, I advik,$ Nov 
thus ; ſetting 


$100 94 
the Su 
Pp ugl 


the 5 


Szt the, Compaſs about two" foot high 3 and 
recting, your Hand toward the Sur , note what Pai 
balf Point or quarter Point, the Sun riſeth or (ett 
on.; then, in that Table belonging to your Latitu 

[2 chat Nay upon} tt: 

lame Point, found by Obſervation : if they apafſ)our E 
there is no Variation ;, but if they do not agree, Truth 
Compaſs is uot true, or there is Variation z andt 
Variation is ſo much as is the Difference between 
Obſervation and the Table, 
Example 1, | | 

Adait in Latitude 30 d. the Sun having 9 d. 44% 
North-Declination , I obſerve the Sun that Day tori 


Fi 


the Variation ? | 
In che head of the foregoing Tables, look for t 
Latitude 30 Degrees, and in the third Column 
fd. 44 m. North-Declination z againſt it (und 
Sun-riſe) 1 find E. by N. which ſheweth that the 
is one Point Variation, For it appears by the T, 
that the E. N, E. Point on the Compaſs, is the true 
by N, Pornts and the E. by N. (4s #t « upon the Co 
paſs) is the true Eaſt- Point ; the Eaſt- Point 1s 
'erue E. by S; the S.E. is the S.E. byS; and che 


istheS. by W; the Weſt is the W. byN; and tf 
North is the N. by E. | 
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ed} This plainly appears by the Refifier 3 if you bring 
nealthe E; by N. onthe 1nward Cirgle, to touch the E.N.E. 
pn the outward Circle, 
ik, 4 Now, ſappole we*were to obſerve the Sun at his 
ſetting, in the Laticude of 50 degrees, with Declina- 
d Sion g deg. 44 min. North, as abovelaid,we {hould fhnd 
Paithe Sun to fer exatly at Weſt by the Compals, al- 
endthough by Obſervation mn the Morning, we did tind 
icadithe Sw to rile.at E.N.E. I know this will be lictle 
mn lefs than a Contradiction to forme :; but if you caſt 
onflyour Eye upon the Reftifier, you may {ce it is a certain 
* Truth, 
dt 
end 


Example 2. 


In Latituds 37 d. the Sun's- Declination 8 d. 58 m. 
[North obfer ve the Sun to riſe upon the E. by N, Point 
4 affef the Compaſs ,, 1 demand the Variation ? 


wn Inthe Table that belongs to 37 d. againſt $ d.53 +, 

Nonth-Declination, (and under Sun-riſe) I find E, 
by N; which ſheweth (ſeeing the Obſervation doth 
agree with the Table) there is no YVariation. | 
Nate; If the Declination for the Day propoſed he 
dt the fame with the Declination in the T ables, then | 
Mjhave regard to the neareſt, allowing for the Diffe-| 
nce, 


Example 3. 
In Latitude 37 d. o m, ſuppoſe the Declination 
lod 15 m, North ;, I demand the Point of the Conm- 
I that the Syn: ſhould riſe with ? 


In 


EE —_— I 


—_ ——— 
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In the Table, the nearcft to 10 4. 151. is11 
12. apainſt which, the Sun riſeth E.by N. 4 N. af 44 
lets W. by N. 7 N. but becauſe the Declination puff 1 
poled, -is near about the middle between 8 d, 48 C ; 
and 11 4, 12 #3:therefgre the San riſeth E. by N, 
a quarter N, and {effech W.byN. half a quarter N 

Underſtand the like in any other tale, ler the DÞ"*! 
clination be what it will, in any other Latitude, 


Example 4. 

Admit in Latitude 38 d. 20 m. and Declingif.”* 
i9d. 50m. South, I obſerve the Sun to riſe upmif” 
E.S. E. Point of the Compaſs; I demand the Vai 
ation ? 
In the Table for Latitude 38 d. and again494hyica 
41 m. (the neareſt to my Declination) | find KiS.E Ny 
a.quarter Sz which ſheweth, thag there is a quarterdſþ9 9 x 
a Point Variation : For the E:S.E. Point is E 
z S, and the North Point is N.4E : For if you & 
bring E.S. E.4S. on the inward. Circle of tvith 
Reifier, to touch E,S.E. on the outward Circle, tha 
, on your Compaſs, is $.S.W. + W., and S.E Que 
is 88E. {Sz and EaſtisEaſt \ S: and fo for any vifeuld | 
ther Point, half Point, or quarter Point 3 by caltinfffſane L 
your Eye upon the In(trument, Ant 
Nate ; That the Tables ſhew the true Points of tv}, x, 
8 and ſetting, and the inward Circle on the Ret br the 
fiex doth the ſame: But the Compaſs, when it ditk 
reth from the Tables, ſheweth a falle Point 3 and the} By t 
outward Circle on the Reftifier doth the ſane. ompal 


E xamplt 
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mn Example 5. 

vu Adnit in Latitude a7 d. 24 m. the Declination 
Meng cd. 2 m. South, the Sun riſing upon the E. by $. 
Fa. int of the Compaſs : 1 demand the V ariation ? 


N By the Tables the Sun ſhouſa wc E.S.E-therefore 
"here is one Point. Variation : for if you bring the E. 
"7 JF. on the inward Circle of the Refifier, to towch 
he E. by S. on the outward, then the N. by W. on 
Compaſs, is the true North Point » the N.W,. is 
eN.W.byN; and the S. by E. is the true South 
roint, 
| By this time, I ſuppoſe my Reader able to diſco- 
how much the Yariation is, and how to reckon 
t, withqut any Geometrical Demonſtration, or Arith- 
19 GneticaFTalcularion. 
SH Ne#5 If you have any odd minutes of Latitude, 
ter eo to that Table neargt the Latitude you are in. 


u Of 1 come now to reſolve a Queſtion ſome are puzzled 
| Whvich; and chat is ſuch as this : 
t 
S.L} Queſt. If the Sun riſe at E.N.E. in any Latitue/! 
ly vgwuld be not ſet the ſame Day at W.N.IW, in the 
ltinBame Latitude ? 

| 4»ſw. If there be no Yariation,it will ; but if there 
ihe Variation, it will not be ſo: the Reaſon is evident 


= by the Retifier. 


d tf} By theſe Tables you may know the Point of the 
vmpaſs, that any of the tixed Stars do riſe and ſet 
with 


W —_ 


mp 
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with in any Latitude (the Tables contain), 
North or South ; it, their Dechinationido nate 
the Sun's greateſt Detlination. 


+ Example 6, 
Let it be requiredto find the" Pojnt of the "Cs 
that the Bull's-Eye riſeth and fo with, in an 
| ruge of 5© Degrees ? 
{The Declination of this Star is 15 d. 47 m. N 
n the Table that belongs to 50 d. againſt 15 4. q 
cri ucbupct3 the Point of riling.is E.N.E,; 
aud the Point of ſetting W,N.W, * 
Waderliand the like for any other Star, 


clination doth not exceed the Sup's greateſt 
tion, 


The'MerinersClmgaſs Reifed. (14.3 
2 "The Eigure.of a RECTIFIER. 


= "Tier nr Rae 


His Inſt 
eth, two, | 5 gne-v 
ther ; bits 1t is made mn Wood, hot Non 
upon ther er 3 the outward or under, Compaſe, | 
nts the Compaſs you 1iger the Ship by, whit 
<< tOHariation *© Vat the inwdtl Ouppercay 
| , preſents a trac- Compaſs t 
| of by i at you may readily rectify hideb G@ 
afs wheit'iz doth vary. Which ro perfor, « doh 


lo 
1 - frue.Po mo Rilng.or =} -- 
t oP 


Table ſheweth) on th& inward or uppex/C 
touch 'the falſe Point of rifing or ſeeting 
[Compaſs ſheweth) on the ou or under Comfpi 
chen will the upper Compats reChty the under; 


Example Te bf 
it in Latitude 45 4. the Stm's Declingtin 
4.56 m. South, I obſerv® the Shn-ſetting I; 
theWs. by N, Point "of the Compaſs ;, 1 demand 
Variation ? 


The Sun"(4f there b# no Y ariation) will (ct at 
y S. and riſe at E. by S. as the Table lhewerh 3 the 
ore it _ there is two Points Variation. 
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che W. by S. Point on the inward Compaſs, 
vio touch the W. by N. Point on the outward Com- 


: Forth is the true N,N.W ; the W. by N. is the true 
IV. by $3 the'S. E. by E. is thexrueE. by $3 and fo 
poor any other Pont of the Compaſs, by only looking 
T Of the Refsfter, 


» 4 And thus you may! retify the Compaſs, without] 
; eckoting which way the Yariation is, cither Eaft- 
rd of Weſtward ;, the Reftifier doth that for you, 
: plagpthat you cannot be miſtiken, 


ADVERTISEMENT. 


His Refiifier is made in Wood by Fames Athin- 
4 ſon at the Cherry-Garden-ſtairs, on Rother- 
Kebab. 
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A Table of Amplicades, fiting all Places. from a 


80 Degrees of Latitude, either North or 


0 I I I : 


ou 
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- 
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e Degrecs of Lazitade. 
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aig s all Places from the jal to 
nk of Latitude, either North or South. 
Ie Dayrees of Tarieade. £292 
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A Table of Amplitudes, fitting all Places from the Equinollial 
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A Table of Amplitades, fitting all Places from the Equinodtiul oll 4 Tab 
60-Degrees of Latitude, either North oy South, 


Degrees of Latirude, 


— < 


£,115 


We 


[= w hy w 4 


PESETSI 
+ w bv = © 6 Nw aw 


Degrees of Declination. 


5O 


M.jD. MJD. M. 


yi | $2 | 


Is 21! 
16 54 


15 
17 


18 2818 


20 3 


21 38 


24 FI 
26 28 
28 6 
29 45 
31 25 
33 G6 
34 
36 33 


37 26 


20 
22 


33;iwnl? 
D. MiD- I * 


© 'f@ 
I 39] 1 @ 
3 20} 3 24 
4595 
6 39 6 49} 
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23 14/23 


25 


27 
- 


Z0 


32 
33 
35 
37 


38 


gi 
52) 
37 
26 


32 54/33 46 
34 41135 34 
36 30137 27 
38 23139 24 


20 


23 42124 1) 
25 23126 'f 
27 16/27 5 


8 19] 8 z1 
10 Oſt 15 
11 4911 F 
13 21113 4 


16 46117 i} 
i8 29118 y} 
20 12120 
21 57122 Þ 


Degrees of Declination. 


«aa Ac 6 ea flom woo om <oo oct. oa» oy mas «al 


29 429 
30 5331 af 
32 4533 3 
34 3935 3 
36 31/37 3 
38 29/39 3} 
40 2941 


39 19140 23 


; | | - 
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ATable Amplitudes, 
wy Degrees of Latitude, 


fitting all Places s f om the Equinoftial ta 


tither North or South. 


"The Degrees of Laricude, 


| 


g 


AF 


F UW 
[4 


I=I”4 | I 
= 


le ©O 4A © wn [+ w ww. © 


of Declination. 


© 


© —2 
Degrees 
” ww =  w_- os =—_A 
oI-ouGlr wr - 


A 


bo. WY 
<> 


© 

of 1 53 
of 3 40 
5 40 
7 34] 7 47 
9g 26 
I1 22 
13 18 
15 14 


31 21 
33 26! 
35 4c 
37 54 
40 12 
42 34 
44 59 
47 3C 
48 49 


1D. m.\D 


i 


17 1017 4110. 
9 7g 41 
21 4&j21 43! 
23 4123 4724 34 
24 23125 725 is 45 
27 9128 
29 14/39 507 31 10 
132 22/33 27 
34 3235 47 
36 52.38 10 
39 13/40 37 37 
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The ſe of this Table of Amplicudes- pak 


T#* Amplitude is the Diſtance of Rifing or $1 


ting of the Sun or Stars from the Eaſt or Wi 


| Points upon the Horizon, 


And note 3 the Sun or Star having North-Dedin Is 


tion, they riſe to the Northward of the Eaſt, and,» 


to the Northward of the Weſt : But if their Declinf® 
tion be South, they riſe to the Southward of the Eff} 4 
and ſet to the Southward of the Weſt : And by thollon 
Tables, is thus found 3 

Look the Latitude in the head of the Table, 
Declination in the firſt Column on the left-hand, uf# © 
in the common Angle of meeting is the Amplity 
deſired. * : - 

n 


Example 1. | | "4 


In the Latitude of 30 d. the Sun's-Declination if 
74. 00 m. North ;, I demand the Amplitude ? 6 


Anſw. The Amplitude is 8 4. 6 ms, for under Lat | | 
tude 3o 4 and againſt Declination 7 4, you will tuff 
84 5m, which is the Anplicals from the | 
Northward, at Sun-riſing > ox from the Weſt Non 
werd, at Sun-ſetting : But if the Declination al 
been 7 d. 00 m. South, in Latitude 30 4. as aforelagh 
then the Amplitnde would have been 8 d. 6 mr. fray. 
the Eaſt Southward at Sun-riſing, and 8 d. 6 m. fray; 
the Veſt Southward at Sun-ſetting, For if the DedifiGie, 
na 


\ 


—_ a 4 — —_— 
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mtion be North, the true Amplitude will always be 
Sethe; Northwards of the Eaſt or Welt : But if South, 
then tothe Southwards. | 
If you have any odd Minutes of Declination, you 
'W muſt take the proportionable Part. 


Example 2. 


wal of the Latitude of 42 d. 30 m. the Sun's-Declina- 
0 Yitarbeing 12 4. 15 mm 1 demand the Amplitude ? 


«clin 


Fl Anſw. The Amplitude is 16 d. 43 m. found as 
' they follows 3 


Arcording to the former Direftions for the Latitude of 


| od 12 : . F164. 16 m. 
M142 4 and Dectia, biingy 15 $4. the Amplitude Ito 4. 38 m. 


—— d. 22 mM. 


eclin 


3 

} 

Sutra? aud their Difference is 

[Then fay As 1 & or 60 21, i to 1 4, 22 mm, or $2 m, 
FP Is mm. to 20 m. found as bere under : 


oe m, $2 1, wm —— 
| i5 
4| 410 
l 82 
"Yr | 6(0)12 3( (20 7. proportional Part. 
r h | 0' 30 Remainder, 
* 4.& Declin, 16 d,the Amplitude w 16 &, 16 m. 
| "Uh add proportional Part above — d, 20 
z 


allCrves Amplic, for Declin, 12 d.15 m. tobe 16 d. 36. 1. 
(' A : 


|r58) The Moriners Compaſs Reffifed, 
—7 
D. Wiki, 
12 , y16 
Again, for Lat. 43d.and Dee. $72 C Amp __ . 


Subtrafted, makes Difference to be — —— 1 
Then ſay, As 60m, is to 1 d. 24 1. or 84 m, San 0 
So is 15 m. to 21 m. found as here under : mm 
dd 15 abl 
both 
one \ 
-By 


6( o)126(o(2 1 #, proportional Pitt 
—_ 
00 Remainder. 
Lat. 43 4. and Derlin. 12 d. Amplitide ts 16 d. 30 
To it add proportional Part above = ©. 218 
Groves for Declin, 12 4.15 m, the Amplitude 16 451 


} Now becauſe the given Latitude 42 d. 30 m. is| 
the middle, between 42 4. and 43 d. therefore tft 
Medium of the Amplitudes before found, is the 
plitude required, and is thus ; 


Lat $8? C d. Declin.12d.1 5 mathe Amp.is ; wt Feb i 


Added together, 6 —— — 33 4,274 
The + u rhe” Amplitude TT ESI, I 5 d. ul 


haz 
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. Thus may the Amplitude be. fouud for any oaal 

Inates of Laticude, or Declination 3 though the Ta- 

js calculated for whole Degrees only. 

By this Table the /ariation of the Compaſ; is moſt 
radily found : for by the Azimuth Compaſs find the] ' 
San or Stars Magnetical- Amplitude, at their Riſing or 
Sting. and the true Amplitude-(according to the 
Latitude of the Place, and their Declination) by this] © 

ale: the Difference of theſe Amplitudes (when 
both are North, or both Souch), bur their Sum (if 
one North, the other South) is the Variation. 

But by the Reldgfier, it's molbeatily done thus. ; 
bing the MagneticaAmplicude (pn the upper 
ompals) rightagainlt the true (on the lower); then 
oth the North Point, .in the upper, ftand againſt. the 
Variation in the lower; and the upper Compaſs is} * 
aplained, in all its parts, by the lower. 


Example rt. 
Spoſe the Magnetical- Amplitude at Riſmng ( fo 
the Azimuth-Compaſs) be Eaſt-Southerly 15 d. 
$zom; and the true Amplitude (according to the La- 
litade of the Place, and Declination of the Objeti ob- 
ved) be E aſt-Sontherly 26 d. 45 m ;, I demand the 
Faction of the Compaſs ? 
7 4 By the ReCtiher. 
27 bring 15 4. 30 m. Eafi-Southerly on the upper; 
[ 4ji ampals, againlt 26 4. 45 #3. Eaſt-Southerly on the! 


Mer ; then doth the North-Point, on the tit, _ 
rignt 


thc. 


j _ age NR 


_— 


160) The Mwtiners Compeſs Refifed, | 


right againſt 11 d. 15 ». North-Eafterly, on theluh,/ 
ter 3 fo that the Compaſs doth vary 11 4. 15m. 
one Point Eaft. 


Example 2. A 

True 07 d. © m, Eaſt-Northerly. 

_ Magnet. Land 15 d. 30m. E aft-Southerl 
Idem and the Variation of the Compats. 


By the Redifier. 

Bring 15 4 30 m. Eaſt-Soatherly on che upy 
Campats, againſt 7 d. Eaſt-Northerly ori the lowe: 
then North, on the firſt, ſtands againk 22 4 30 
North-Weſterly 3 that is, 22 d. 30 m. or 2 Points 
riation Weſt. | 


, 


the l; ”" © 
m. 


A-N 
APPENDIX, 
kn - « Containing the Uſe of 


| [aſtruments, 


Moſt uſeful in 


NAVIGATION. 


«\ 


Th b.iphc and Uſe of the Fore-[taff, 
or Crols-ſtatf. 


HE Fore-ſt aff, {0 called from the Poſſiture of 
the Obſerver in uling it, whole Face is to- 
; . wards the. | Thing oblerved, generally 3 
ph for the Sar it's ſo contrived- (for preſerving 
.,to be aſcd backward : it's called a Croſs- 


ces a-crols it, which are called Croſſes. 


its Form, being a ſquare Staff with 3 or| 


— 


: 


M —_—_— 


"OR 4 
a. - 
Ibbo_l "Y > 


- _— 
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long, and more than half an Jach ſquare, having fv 
ſides, each graduated unequally like a Scale of T 


_ __ T oe theyy be BA obo] / 


= {ides of the Staff ; that is, the der is fort 


Ten-Croſz, and Length for the:7! birty-Croſs : beſide 
this, it hath 2 Croſſes morezthe longeſt is the N; 


Io . k 
: Croſs, belongs to that ſide bagikaing ut a and endiag } 


'9O 30 


" 1} of tag 


T's corrimorand ordinary at Sea, to rake the | 
| vers of the Szen or Stars with this| 
ftrument; 4h4 by it find the'Latitude they-att 
To perform which, 'take notice*oF* theſe Precepts 
lowing: _ 
7. Note; theo: * 26, 60, af 90 Croffes, : 


FM 


tor leſs > "that is; 1f Teſs than 10 d.uſe the 10 Cit 
if betweeh'to and 30'4. uſe the_'Jo Boe. if # 
tween 30 aid, 66 d. the'80 Crofs if more vl 
60 a. uſe the 96 Croſs, 
| 2. Having conſidered *which' Crol ous 
the judged Altitude of the o_ intended = bed 


+ ———_—— 


{ja 


Croſs, the other the Sixty-Croſs 3 the # Croſ | 


are *&J SIO181 16h | ui8l | ll | | 


be uſed actording as the 'Meridiih*Altitnde is a [ot 
[4 


| The Staff is uſually about '30 Inches, or 3 F 


, 
v1 


n #/ 


—_— 


x 


+ J 


Y 


TT i 


| - 


, 
. 
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—COcz__ 


—-_ 


3 Fealp ine) is furable, patit on the Staff ſo, that the flat 
ig K ode oro args 
C 1 +/ : Then, 

: 'The Figure of the Pori-Paff 

| 


— 


or 
U, 

MT 
rol SS. L 

ſy J - : 

o 
/ , * 
% \ = 
* 


Is 

re + Ni 
$ 'Þ Hold the lat end of the Staff (as A) to the 
er of your Eye 3 there let it reſt upon your Eye- 
; as near the cortier of your Eye as you can, ſoit 
bh not hinder your Sight: 

\'# The look to the upper-end of the Croſs (as 
O) for the Sun,' and at the lower-end : (at B) for 

be Horizon. 

þ-4-Bar i, at the lowerend of the Criſs, youlee 


b Fn ® your Wye: 


M2 6.If 


| Sky and no Water, then draw the Caofs alittle | 
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| ..6 = FM an an the + contrary, you ſee all Wates and l, 
Sky, then flide the Crols a little farther from \ you, 5 ME 
Then if you fee the Ceiiter of the Sun att 
-end of the Crofs, and the Horizonat the lows 

» the Cro(s ſands as.jit ought. 

Wait till the Sun'be on che Meridian, 
Obſervation often z and as the Sun riſeth, draw t 
Crols alittle.nearer to your Eye. 

9. If the Sun be fallen, you will not feethe Haj 
zon, for the” Water will hide icfom you, and the 
obſerving 48: over at that time” ſtir not the Crab 
out of ics place, only ſee at what Degree, &c. it re 
eth, on that fide of the Staff belonging to it 3 adlf}dew( 
it's the Meridian- Altitude, QEComplement theredif| Line 
— word Me. or Comp. on the Staff, 


Pann 


How to uſe the Fore-ſtaff backward. 


His is only uſed with the Su, and for this pu 
poſe the Ten-C +4 hath another piece 
Wood or Ivory, put crols its Jo that the lower: 
of this croſs piece lieth even with the middle of. 
{quare Hole in the Ten-Croſs 3 which allo anſwes | 
the middle of the Thicknefs'of the Staff 
|- / There isa Place of Braſs with a hole in it, and 
fitted, that it-will lide off and.on the Ends of zi 
99, 60, or 30 Croſſes : theſe two things added 
| Fore-flaff,,. make it fit for a backwoee, Poſer 
of the Sug : which is thus _. j 
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1,” According as the Meridian- Altitude of the Sun 
$ wore or” leſs, f@ uſe the''90,' 60, or '30 Croſs 3 
puttifig it on the Staff, rhe flat end of ireven with 
ſeat end of the'Staff,, "there (crew it faſt ; and at 
| Horcend of the Croſs; flip ont the foreſaid Braſs Plate, 
bs toTeave a ſlic Gght"thrhugh ir, near 'the lower-) 
wd of the Croſs. 

2, Pat the Ten Crof3- (having a croſs piece on it) 

ofthe Staffs the fat hide of it rowards the other 
W1Crols, at the Staff?s-end. 
#\3, Turn your back to the Sunz Look through the 
#-ſizbs, at the lower-end of the Croſs, for the Sha- 
of the upper-end, lying on the Ten-Cr»/ſs, in the 
ef Linean(wering the midale of the Staff, and on each 
« Fildeof the Stoff. 

4. At the ſame tne, the Horizon ſhould be ſeen 
(hrough the ſoreſaifl St) to lie even with Ge Sha-1 
- on the middle Line, in the Ten-Crofs, at each 
end of it, on both ſides the Croſs, 

PPE 5, In looking through the ſtir Sight, you ſee the 
© 4] | Sato on the middle Line 3 but inttead of the Hors- 
Y len, you/ſee only Water there : then draw the Ten- 
Pl (Croſs nearer, till the Shadow and Horiz.on agree or 
| inthe ſaid middle Line. 
1} 6. On the contrary, looking as before, inftead of 
the Horizon, you ſee Sky meet the Shadow, on the 
Lint ; then put the Tem Croſs from you, till 
fou ſee the Horizon and Shadow meet at the Line. 
* 7: Continue obſerving till' the Sun be at the high- 
; and as the Sun riſeth, you muſt draw the Ter- 
Ovſs nearer, in order 'to keep the Horizon and, 
N , M3 Sha- 


d 0 
Mw, 
tt 
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how, to, work,your 
notice of thele following Rules. 


@v..::To work an Obſervation. 


| 


or Complement.of the Latitawe North. 


-— - 


; 


Remaitader 14 the Latitude South, 


= 


. o_ - oo eo RRC I o_ 


ervation >. which to do, 


tude North; It in, doth, ſobta 90 d. tromtty: 
3+ If the, Object, hath North-Declination a 
an the/Mezidian to, the, Noxthwaxds 3 add the Deb 
ation t0.the Mexidjan' Altitudey the Sym :(if it-< 
_ » M cer 


—__ 


- 


be on the Meridian tq che, Southwards of jt 
| fub ache Dedlination from the-Meridian Ald 


ny the Sun or Star bath Noxth-Declination, ' | 
| andthe, Remainder [O the Height of the Equinog 


| 16301 10 

'} 2. But if the Obje& obſerved: hath SonthiDe 

nation, ,add, the'Sum (if it exceed not 90) b 1 
Height of the Equator, -ox Complement gf -1rh&:Lu} 


— = hs —_— 


{Shadow , together on the- middle Lize of jt. . I 
8. If che Sun be fallen, (after you have, continual 
ing, a5 before directed), the, Horizon wilt": 
{below the Shadow, on the middle Line ; thei). 
Obſerving finilhed at that, ame»: fir not the 
roſs out of its place z for where-it now ſtands, 
that fide of the Staff belonging to the Croſs, ati 
end. of. it .is, the. Suns, Meridional Altzgnde, 
1C omplement thereof, as before in obſerving forwar L's 


Thus I. have: ſhewed.how. to take an Obf rv i 
by che Craſs-Baff; 3nd that. both torward aridba 
ward, - The .nexc thing rin'coutle, will be to 


(C071 


| + 


Wl the 


ILL 
: 
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[ed not 90 4.) is the Height of the” Equator, or 
Conſent of the Latitude South : But if it doth ex- 
dd. fabtrat go o, from the ſaid Sutp, the Re- 

ader is the Latirnds Nik, 
4 If the Sun hath South-Declination, and be to 


—| 


y þ cb at Noon, fubtrat the Declination 


ja jus Meridian Alticadegthe Remainder 55 the Com- 
of the Latitude South. 
a the. Sun bath no. Declination, the Me- 
{8 Altitude is the. Complement of the Latitude 
F[Neth ; if South, at Noon 3 and the contrary. 
6, It the Sun be in the Zenith, and at the ſame 
gh hath no Declination, you are under the E- 


7 > if- the Sun hath North « or South-Declind- 


» my and in the Zenith; the Declination.is the £4- 


are in, North or South, 
yeu obſerye Sun or Star upon the Meridiag, 
— the- Pole, -add.the Meridian Altitude to the 


ow Complement of the Sun, or Star's Declination ; t 
gab Sum. i the Height of the Pole, or Latitude of f 


y Lo 


T1 Thele 8 Rules are explained by the Examples fol- 


{ou 
| I 
- 
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Examples for working «vw Obſervation ig 
North Latitude. u 1 

| jo 
Example 1. 

Dit, at'Sea, T obſerve rhe Sun's Meridian 

titude to, be 42 thy. 20. min. South 3h 


I the ſame time the Sun's Declination i iS 10 d. lo 
North ; 1 demand the Latitude1 am in ? 


1 4. 
The Meridian Altitude —»—— — 42 
The Declination — ſubt. 10 


— 


The Complement of the Latitude —3 2 
mal? it from | ——90 


by Latitude I am in; i 
| Fxample 2. 

Being at Sea the 22d of May, Anno 1602 

| the Sun's Meridian Altitude to be 65 d. 10. 21. Sou 

1 demand the Latitude ? | 
d. wigs 
The Meridian Altitude —65 10 South 
The Declination ſubt.22 15 Na 


| PFs Complement of the Latitude— 42 55 Ad 
Subtr att it from go O©O | |the $, 


The Latitude I am in, is — 47 05 Not dd. 
4 Ex F 


”- —_— - 


fr 


m_ 
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Example 3. 
ul At Sea the 27th Day oft November, Anno-16g5, 
&) find the Sun's Meridian Altitude to be 26 deg. 
bo min, South; I demand the Latitude 1am in? 


d. m. 
ia ile Meridian Altitude ——— ——26 30 South. 
_ ' Declination m——_—_}_ 2 44 South, 
41 Po rs 
'Y Complement of the Latitude — 49 14 
a3 it from ——— ——g0 00 


Inn nm mm—— 


Example 4. 

At Sea the 25th of April, Anno 1693, 1 find the 
«ns Meridian Altitude, by obſervation, to be 58.4 
» $45. South 3.1 demand the Latitude Iam in? 


ver " Wy 
( The Meridian Alritude 85 45 South. 
FP: ! Declination —— ſubt. 16 31 North- 


— _-— ————— 


ou ſ | Complement of the Latitude——42 14. 
| |Subtr at it from —— —— ——— ——g0 oo 


— _— 


out Latitage T amin, is—==——47 46 North. 


ord} 
| Example . 5. 
4] Admit, the 12th Day of June, Anno 1697, 1tfmd 
Jitte Sun's Meridian Altitude, by Obſervation, to be 


| 


be Latitude T am in, is —— — 40 46 North, | 


ſo 4, 35 m, North; I demand —— 


—_ A Po OP OUNCE ET WPI... AY _——_ —— 
—— wh. — 
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d, 
The Meridian Altitude —-———$0 r Norx4m 
| The Declination —y ——add 23 31 No 


The Sur exceeds goideg. hmm 104... 06. . 
From it ſubtratt -——-—————— go 00 


The Latitude I amin, if ————14 ; 


— D—— 


” Example 6 
Adrni, Auguſt 22,4 169g, the Sun's. Meridi 
. |titude was oblcrved to be 85 d. 15 mw. Nonthz | 
| mand the Latitude of that Place ? 
- » down un; 


| The Meridian Altitude ——-——85 I5 vill D 
; | Tbe Declination———————add 08 17 


a 


' V The Sum exceeds $0 A. mars i: 6 Þ y 
; | Therefore from it Jurfft-—-——-50_ og 09 "Je 
| The Latitude of that Place, is —— 3 32 Nat 


—Example” 7. w AM 
"Kdniit, in a Ship at Sea, June 20, 1695, the þ* 
; | Meridian Altitude was 66 g. 45 2n. North I den 
; | the Latitude the Ship is in? | 
| & - 
| The Meridian Altitude ——— —— 66. 45 Ni 
! | The Declination add 23 15 Sodlflke 
| The Complememt of the Latitnde —— go ©0 The F 
1 Siabrralt it from _ e499 os .o0 Sub 


| Wl 5s under the Equine;al-— > 00 .Q0 \ T1 


” hs... At —"—_ 0 WF EFT Ci 4 —V. OE,” Ld —_— 


NoSzamples to find the Latitade, by obſerving 
the Stafs. 


Exanipleiixl n, oY 
{ Dmit, at Sea,” I obſerve the Bul's- Eye upon the 
| Meridian, and find his Mettdian' Altitodeto be 
od 30, South ; I demand the Latitude I am in ? 


"ny 4 m, | 
Le Declination of thu Star, ON 
DE Dm_— ny North, 
ifThbe Meridian Altitude of the Star—50 30 Sotith, 
he Deelirnation —— —ibt, 15 46 North, 
plement of the Latitude, it——=34 44 
\ Ptra3 it from ———— 90 .00 
'n ſ Latwwde I am 1m, G5 —-——=55 16 Noxth. 
lad | Example 2. 
{1 Admit I,obſerve the bright Star in the Great Dog's- 
WH and find his Meridian Altitude tobe 35.d, 
G | ? #. South ; Tdemand the Latitude Iam in ? 


Wlkr Declinats he c 3 
og pave} eh one Doght is 55 th 
Meridian Altitude of the Star —35' 45: þ 
ihe Declingts0n —— ——— add 16 15-0 
The He; mi uArOr, = 523 09... 


\ i > Latride Lam ing o—rmm33 00... 1 


FI 


—_ 


els 
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Examples for morking an Obſervation in South 
Example 1. Adn 

| Dmit in a Ship at Sea the 10th Day of AWy3, 
A Anno 1694, IfindtheSun's Meridian Altits ns. 
by, Obſervation,: tobz 62 4,00. North ; I den 


the-Latitade the Styp i in ? P 
| [ 2:18 d, m. KD 
The Meridian Altitude —— 62 Oo N& 
The Declination ——add 20 o8 
Complement of the Latitude- $2 of o8 
| Subtraft it from ——- —9g0 00 
Latitude the Ship is $1, 15 ——=—> 7 _ 52 Sod 
Example 2. AS 
Admit, ina Ship the 15th Day of | Aon. $ 
1692, iti Lohginade I50 d. Eaſt. ods the Mend5 ms. £ 


Alfitude, by Obſervation, - to be 58 d. 45 mm. Ne fuſs 
| demand the Latitude the Ship is in ? 
| _ The Declination in.the Meridian of London, it 
19th of Jaxwary, is 18 2.57 2, the daily, Differeng | 
this time is 15 min, decxealing ; therefore (in th J 
ble of Proportion) you will hnd the proportion | 
nates to'be 6 mm. which add to the Declination int 
Meridian of London, the Sam is 19d. 3 m. South; 
| true Declination for the Longitude of 150 d. Eall 
The Miridian Altitude ——5$4. 45nÞ 
The Diclination —ſubf. 194. 03m $0, 


—_ ___—_— 


Complement of the Latitude, it-——39 42 |: 
Sabtraft it from ————— _ S.#] Sun 


Latitude the Ship it ith, i5 ———=50 "71 


<1 


—— 
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h Example 3. 

* | Admit, being at Sea the £2:6 Day of July, Anno 
if a&4o3, 1 find theSun's Meridiani Alticude to be 66 d, 
\ltit n. North 3 1 demand the Latitude ? 


den d. m. 


 Declination ——— —add 20 14 North. 


ent of the Latitude, 15 87 ©6 
aft it from ——-y O00 


le Latitude required — 2 $54 South. 


Yoat Examply 4+ 

A Ship at Sea, the Sun's Declination being 15 d. 
&o =. South 3 and the Sun's Meridian Altitude 80 d. 
5 ws. South 5 I demand the Laticude tlie Ship is in ? 
Aaſw. 6 4 15 m. South, 


= 


Example 5. 
J The Sun's Declination being 11 d. 14 #. South, 
"280d the Sun's Meridian Altitude 79 4d. 38 m. South 
demand the Latitude ? 
Anſo, The Latitude is © d. 52 m. South. 


W Nee 1, If you obſerve by the lower ' part ofthe Sun, 
you muſt add 16 m, for_rhe Sun's Semidiameter, 

®.3" and the Sum will -be the gue Altitude of the 

#3 ns Center. 

Nite 2, If you obſerve bv the upper Limb of the 

| Sun, ſubtra'16 2. the Remainder is the Altitude 

"| ofthe Sun's Center. 


Meridian Altitude 65 52 North. 


wm — . 
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«| "The Deſcription and He 
won OB AE bla 
(Quadrant. | 

Ly | 
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þ4 The Deſcription of Davis's Luadrant. 


{I"FHIS Inſtrument, called a 'Bnadrart, firſt in- 
f vented by our Country-man, Capt. Davs,! 
| ahd thence called Davis's Quadrant, b 0 
- Þrery commodious Form; at preſent, the molt ge- 
Jeri approved Inſtrument, at. Sea, for obſerving the 
| Meridian Altitude, | 
iT, Tk Form of it (is a5 in che Figure annexed) may 
-*Þ & any Radius, and are made of any Length be- 
Wi*en 18 Toches and 3 Feet 3 but the moſt general 
Jv made, are PUADR ANTS of 26 Inches Ra- 
yo, with one Arch 65 Degrees, the other Ys, and a 
Cliſs in the Shadow-FV ane. 
\|. :The principal Parts are 3, Vanes, and'2 Arches; 
which Arches are the Degrees, both togethtr ma-! 
we 00 Degrees, from whence. it hath the Denomi- 
Mon of a Onadrant. bd 
ln ——— af 


"Y Fy a — 
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Of the 3 Vanes. L. 

The Horizon-V ane (inarked inthe foregoing th 
gure AB, and with its Name) reſpects the Hori 
in time of Obſerving ; that which gives the Sha 
is named the Shadow-PFiere ;, and that through \ 
you are co look for both Shadow and Horizon, 
[termed the Ssght-V ane -* all theſe are noted in end 
Figure by*their Names; | 

Of the 2 Archts, ,. 
The lefſer noted DE, is called the 6ortb Arch, 


cauſe it did heretofore contain no-more, and il 
numbred in the Figure; but now it often coin 


65, and formetimes 'Jo Degrees ; this Arch & difqu;; 
ſmall Radius, being fo deſigned, that. the | 
Vane uſed on it, being at ſo (mall a Diſtance fronllif, 2 - 
Horizon-Y ane, on which its Shadow (in time ola” | | 

me | 


erving) is to fall, might be the niore viſible to ly, 
Eye of the Obſerver. Aarh 
This little Arch is divided ſomenirmes but to on; 4. 
5 Degrees, and never le(s than every fingle Deg; bp 
it's numbred from the upper end D, with 5, 16, 

20, Fe. cownwards to E, where it ends in the. 
AEF. (a Line in the middle. of .the longer 4 
the” Duadrant) at 6o, 65, or 70 Degrets, acall. ing 


ing as the other Arch is divided 3 fo that the Null IF; 
bers at E and F together, ever muſt make go 4. | Got. 

The ;greater Arch GF, is called the 3oth Al 7 wk 
it's of aJarge Radius, that it might contain the ll. | | 


<p of a Degree; 'and being of a cod 


+ RS wap , 


_ 
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it Breadth, thereon ulyally are deſcribed 10 Con- 
trick Circles, interſefted with 3 Diagonal-Lines 
\ ach Degree, making each Interſeftion 2 Minutes, | 
This great Arch is divided on the Limb into De- 
vees by” long Stroaks 3 each again ſubdivided into. 
6'equal parts by ſhorter Stroaks ; each imall Diviſion 
ng 10 Minutes, and -are numbred from the lower 
md C, with 5, 10, 15, &c. upward to F, where it 
ends in the Line A, E, F, at 20, 25, or 30 Degrees : 
the Figures at F and E,, always together, mult make 
03 as in the Figure are 3O and 60, 


= 
in 


'0, 

d uf 
Fe The Vſe of the Quadrant. 
be His Inſtrument is rarely uſed otherwiſe than to | 
" obſerve the Sun's Meridian Altitude 3 which to 
T:paorm, | chus deſcribe. 

MF 1. Put the Horizon-Yane A B, on the end Az and 
"gone to the Center A; the Sight-Vane put on the 
mJAchCF, cloſe to the back of it 3 the Shadow-FYane 
"$01 the little Arch DE, home to the back of it, and 
MIthelpper edg of the Vane ſet to a number of Degrees 
Ethan the Complement of the Alcitude by 15 or 
; +120 Degrees. 

*Y 2. The Vanes being thus fixed upon the Quadrant, 
wning your Back towards the Sun, the end C in 
your Hand, and F uppermoſt, look through Gel 
hd bt-Vane, cauling the upper edg of the Shade of the 
Wow Pane to Ne upon the upper edg, of the Slit 
41 the Horizon-V ane, where is diawn a black Line 3! 
N at 


[x 78) The Mariners Compaſs Rettified. 
at the ſame time, if the Horizon appear through ty _ 
faid Slit in the Horizon-Vane z the Vanes onthf y4r 
Quadrant fiand at the Sun's preſent Altitude. the 
3. But if the Sky appear inſtead of the Horizalj 1, 
flide the Sight-Vane a little higher towards F : 'a 6, 
the contrary, if the Sea appear inſtead of the Has 
zon, then ſlide the Sight-Vane lower towards Cf yh 
continue ſo to do, till the Horizon appear through ;; « 
the Horizon- Vane- nit! 
4- In order to obtain the Meridian Altitul gf | 
(which is the greateſt the Sun will have that Day, 
the thing uſed to tind the Latitude) continue 
ſerving 3 and as the Sun. riſes, the Sea will appt 
through the Horizon-V ane ;, and the Sight- 
muſt be ſlid lower accordingly : thus'do, obſeni 
as often as may be convenient, till the Sun is at 
higheſt. Ihe 
5. When the Sun begins to fall, the Sky will 
pear (through the Horizon-Vane) inſtead of the 
rizon, then deliſt obſerving for that Day. 
6. Having thus done, add the Degrees the up 
edg of the Shadow-Vane ftandeth at, to the Deg 


ou'n 
and Minutes cut by the in-fide of the Sight- Bu 
their Sur is the Complement of the Sun's Meridal |Qux 
Altitude, or the Diſtance of the upper-edg of the [dun 


from the Zenith 5; to which Sum, add 16 m.#|Rule 
Sun's-Semidiameterz and this laſt Sum is the plan 
ſtance of the Sun's Center from the Zenith, being 
true Complement of the Sun's Meridian Altitude, 


{ Not; 


___—— 
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Bhd Nore 3 The upper-edg of the Shade of the Shadow- 
nw Vane, reſpeds the upper-limb of' the Sun; and 
the lower-edg of the faid Shade, anſwers to the 
lower-limb of {the Sun: fo that obſerving by the 
* of faſt, you are to add 16 w. On the contrary, ob- 
="; feving by the latter, ſubtra&t 16 m. to, or from 
&CY what's on the Quadrant z the Sum, or Difference, 
us is the Diſtance of the Sun's Center from the Ze- 
| nith; called his Zemith-Diſftance, or Complement 
my of his Meridian Altitude. | 


e OY Thus I have ſhewed how to take an Obſervation 
Wwith the Qzadrant ;,, 1 come now to ſhew how to 
Work it. The Difference in working an Obſerva- 
Ition taken by the Fore-ſtaff and the Duadrant, is on- 
ly this: By the Fore-ſtaff you take the Altitude, by 
*Fithe Quadrant the Complement of the Altitude, or 
the Diſtance of the Sun from the Zenith : Altitude is 
#7 the Diſtance of the Sun from the Horizon ; therefore 
if you ſubtract the Complement of the Altitude 
1 |fom 50 d. the Remainder is the Altitude, which 
you may uſe as in the Ute of the Fore-ſtaff. 
But it is uſual to work Obſervations (made by the 
Quadrant ) by the Complement of the Sun's Meri- 
dan Altitude z 1 will therefore give ſome general 
Rules, and ſome particular Examples for their Ex- 


, 
Wl [planation. 
j4 it 


| 


"ER 
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The general Rules are: The 1 


x F the Sun hath North-Declination, --and-uyt 

the Meridian to the Southwards z add the Sui 
Declination to the Zenith- Diſtance, (or Comp 
ment of the Suw's Meridian Altitude) the Sum Kt 
Latitude you are in North, 

2, If the. Sun be to the Southward of you, 
hath South-Declination, ſubtra& the Sun's Deck 
tion from the Zenith's Diſtance, the Remainder » 
be the Latitude you are in, North : But if the Der 
nation exceed the Zenith-Diſtance, ſubtract thek 
ſer from the greater, and the-Remainder is the Lyi 
tude South, 

3. If the Sun be to the Northward of you, aw 
hath South-Declination 3 add the Sun's Declinati 
to his Zenith Diſtance, the Sum will be the Latituc 
= are in South. Dif. of 

. If the Sun be to the Northward of you, Wl, 
hath North-Declination ; ſubtract the Sun's DeclinF _ 
tion from his Zenith Ditiance, the Remainder 
be the Latitude South ; But if che Declinationer 
ceed the Zenith Diſtance, ſubtract the leſſer from tk] 
greater, and it gives the Latitude South. 

I might have been larger in giving more genen| ein 
Rules; but if you underſtand thoſe 8 Rules for Wif{fnd t 
Ulc of the Fore-ſtaff, you cannot err in theſe, uſing jute 
the Suadrant : And for their Explanation, the Exatt\|awd' 
ples tc tollow. = 


CA 


d 


by Ob 
that IS, 
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he Rules explained by Examples of obſerving 
in North Latitude. 


Example 1. 


N the 10th of April 1692, being at Seca, the 
Sun came to the Meridian in the South 3 gnd 
by Obſervation, found his Zenith-Diſtance, or Com- 
 Mplement of his Meridian Altitude, to be 34 d. 47 m. 
-+f[ttat is, his upper limb was ſo much from the Ze- 


ok | demand the Latitude of the Place of Obſer- 


p 


lk 


 Cenplement of Meridian Altitude—34 47 
: The Sur's Semidiameter o——add © ' "26 


Df. of the Sun's Center from Zen,—35 3 South. 
; Bia North add 11+ + 55 North. 


a. Mui of the Place required 
n te 


46 58 North. 


Example 2. 


ner! being at Sea the 14th Day of Auguſt, Anno 1692, 
nl Willind the Complement of the Sun's Meridian Alti- 
ng, by Obſervation, tobe 284. 48 mm. South ; | de- 
ar\I awd the Latitade the Ship j$ jn ? 


N 3 Com- 


- 
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d, m,. 
Complement of Meridian Altitude—28 48 Soi 
Sun's Semidiameter add © 16 


me 


Diſt. of the Sun's Center from Zen-—29 4 Soi Dif 
The Declination -add 10 52 Nc 


Latitude the Ship is in,——<——39 56 Na 


Example 3. | Bei 
Being at Sea September 13, 1694, I find fftheN 
Complement of the Sun's Meridian Altitude, yW{Merid 
| ſervation, to be 47 deg. 35 min. South; 1 denayildem 
the Latitude Lam in ? | 
d. M. 5 


Complement of Meridian Altitude — 47 35 | 
Sun's Semidiameter oo ——— add © 16 


Dift. of Sun's Center from Zenith —47 51 % 


|| The Declination — — - ſubt. o. 13 ST, 
| Latitude the Ship # in, —-—47 38 Nd; 
Example. 4. | 

In a Ship at Sea the 5th Day of Novem a1 

Ammo 1693, 1 find the Complement of- the ho 

Meridian Altitude, by Obſervation, to be. 52 » 0 
© min. South ; I demand” the Latitude the 

is in ? : I 


— 
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& an 
of Meridian Altitude — 52 © 
JSun's Semidiameter ——— ——2dd © 16 


— C— _ 


I Dif. of Sun's Center from Zenth—52 16 South. 
The Declination -———a—{ubt.1$ 45 South, 


Ne 
ALoitade the Ship is itt=——===——33 31 North. 


Example 5. 
| Being at Sea the 27th of May, 1692, the Sun to 
d ff the Northward of me 3 and the Complement of his 
Meridian Altitude, by Obſervation, to be 10 d. 15 m. 
T [demand the Latitude the Ship is in? 


0. 
Sus Declination——— -————22 49 North. 


_—  - ——  — 


Complement of Meridian Altitude—10 15 
The Sun's Semidiameter-———-add © 16 


- ſubt. 10 31 North. 


E—— — 


12 2x8 Noxth, 


"17k true Zenith diſt ance 


"1 Leitxde the Ship is in 

| Example 6: 

Ml Admit, being in a Ship at Sea the 29th Day of 
2 el 7#*, Anno 1695, the Sun upon the Meridian, I find, 
"0/5 Obſervation, the upper limb of the Sun is 6 4 
"1/42 m. to the Northward of my Zenith; I demand 


the Latitude I am in ? 
N 4 Sun's 


om 


[ 


| _—_—— 
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d. m, 
Sun's Declination —_— 6 No 


——  — 


Sun's Semiadtrameter ——add © 15 


Suns ſupreme Marg. dift.r from Zen." 6 42 


WE 9p N a 


Diſt. of Sun's Center from Zen. abt. 6 58 Noff] ;, 


| AA of 


Latitude the Ship ts in- ——15 28 No; 


Example 7. 


Being at Sea the 21ff of July, Anno 1694, inl; "Wy 
gitude 165 d., Weſt, and the Sun being upon the var 
ridian, I tind, by Obſervation, the ſupream Mary 


of the Sun is 16 4. 45 mm. to the Nortaward of 1 Sins 
Zenith 3 I demand the Latitude the Ship is in? $1 D 


Laith 


_— O— vw 


The Declination 
Proportional Minutes —— ——fabt. o *6 L 
— k 
Sun's Declination im the Merid.given 18 9g Na = 
Sun's! 
North 


Suns ſupreme Marg. diſt. from Zen. 16 45 


Sun's Semidiameter add © 16. 


Sun's Center diftant from Zenth——17 


— _—_— 


$ 4 


Latitude the Ship it in ——ro> —— 1, 8 Nod 
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xiſhe Rules explained by Examples of Obſer- 
ſervation in South Latitude. 


Example ”"E. 


N a Shipat Sex the 15th Day of July, Anno 1691, 

Nor | in Longitude x50 d. Ealt, and the Sun being up- 

onthe Meridian, I ftind the Complement of his Meri- 

Nonl#4i.n Altitude, by Obſervation, to be 48 d. 28 m. 
North; I demand the Latitude the Ship is in? 


« 
be Complement of Merid. Latitude-»— 48 28 
w Suv's Semidiameter add © 16 
{ nffSn's Center diſt ant from Zenith—48 44 North, 
The Declination —ſubt. 19 47 North. 
Laitude the Ship s in ——- —28 57. South, 
y Example 2. 


At Sea the 25th of Oftober, Anno 1693, in Lon- 
longitude 120 d. Weſt, and the Complement of the 
Sun* Meridian Akitude, by Obſervation, is 27 d.2 9 m. 
North; I'demand. the Latitude the Ship is in? 

| 7 4& m. 
omplement of Meridian Altitude-—27 29 
Ws Semidiameter —— add © 16 


w'; Center from the Zenith-———27 45 North. 


Ic 


te Declination ————add 15 46 South. 
Beityde the Ship 1:41 — ——rorwm=43 31 South. 


: E x am- 
— > ts — - 


—— —_— _M— —c - — >= 


L 4 ; 


— 


. ga” —_— 


contrived ſo on the Quadrant, that its Addition | 


fon its flat-ſide, the Semidiameter of the Sin : Sotl 
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Example 3. 


Admit being in a Ship at Sea the 25th of Dew 
ber, Anno 1694, I find the Sun upon the South 
of the Meridian, and, by Obſervation, the Con 
ment of the Sun's Meridian Altitude 15 d. 19 
I demand the Latitude the Ship is in ? r 


&. i 
Complement of Meridian Altitude—15 10 
Sun's Semidiameter ———>—>o—add o 16 


Sun's Center from the Zenith—ſubt. 15 26 Sat 
The Declination —_ 4 - 22 . 45 oil 


Latitude the Ship is i — 7 19 


Thus much I thought neceſſary to add by wayQ* 
explanation of the foregoing Rules, which ſhev 
perfe& way of obſerving 3 that is, how to take 
work an Obſervation with more exactneſs than bf? 
been formerly uſed. (oble 


Note 1. The Sun's Sernidiameter, here added 
the Complement of its Meridian Altitade, may 


the Pen may be omitted 3+ for this purpoſe the Qui 
drants made by 'Fames Atkinſon at Cherry-Gadal 


[ſtairs on Rotherith-wall, haye on the back-edg of ! 


little Arch, every.5 d. numbred, differing from tid 


by placing the upper-edg of the Shadow- Vane toi 
| | _ | 


— 
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Degree on the foreſaid back-edg of the Arch, the 
Quadrant then ſheweth the true Complement of the 
NecedAltitude, or the Diſtance of the Sun's Center from 
++. the Zenith 3 which prevents adding 16 ms. after obſer- 


Dmy 
Io 


41 There is another Contrivance of late, which is 
putting a Convex-glaſs in the middle of the breadth 
of the Shadow-Vane 3 which Glaſs, in time of ob- 
ſerving, is to_calt an illuminated Spot on a round 
black Spot made in the Horizon-Vane : This is uſeful 
when the edg of the Shade of the Shadow-Vane is 
athInot very —; that being diſcernable when 
tithe latter is not. The manner is thus : 

Set that part of the Shadew-Fane which is gight a-} 
gainſt the middle, or Center of the Glaſs, to the De- 
xrees on the little Arch3 and then cauſe the inlightned, 
Spot of the Glaſs to lie on a black Spot or Cixcle on 
he Horizon-Fane; at the ſame time look for the Ho- 
Iron through it, as before directed 3 fo will you have 
(oblerving by this Glaſs in the Vane) the true Com- 
plement of the Sun's Altitude, or the Diſtance of his 
Center from the Zenith, 


may 
ce 
1h 


The Figure of the 


I] 


ke, 


auv | 03140] * 
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The Deſcription and ſe of the BOW. 


The Deſcription of the Bow. 


id Inſtrument confifteth of two parts,} 
Fl (making the Figure A CD) belides the 
3 Vanes which are the ſame for kind 
ith thoſe uſed with the Quadrant : The Parts are 
Arch CD, and the Radius AE; this latter ſlips 
a Socket, 1o as to be taken out, for convenience,to 
y ina little room, 

2, The 3 Vanes are the ſame as before deſcribed 
the Quadrant, and their Names are in{crted in the 
igure of the Bow annexed. 

3. The Degrees are numbred from the upper-end 
the Arch D, downwards towards the lower-end 
; thus, 5, Io, 15, &c. as in the Figure : The Ule 
df it follows, | 


'T The Uſe of the Bow. 
L, PAke the lower-end of the Bow C in your 
Hand, (after the Vanes are placed according 
b the Dire&ions before in; uſing the Quadrant) 
jolding it upright look through the Sighe-F ane, 
wſng the upper-edg of the Shade of the Shadow- 
Wane, to lie on the upper-edg of the Slit in the'Hori- 
n-Vane 3 and at the ſame time Took for the Hort 
ton through it 3 ſliding ehe-Sight-Vane higher or| 
Power, (as directed in the Uſe of the Quadrant) - 
enc 


{ 


{made by it, (as before directed, in its uſing 


— 
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the Shadow and Horizon meet together on the Hey 
zon-Yane. 7 
2. Cotitinuing your Obſervation (as with a Ou 
drant) till the Sun be at the higheſt 3 and when! 
is fallen, you may know it thus 3 Keeping theY 
dow on the Slit of. the Horizon-V ane, and looki 
through it, you ſee the Sky inticad of the Horiza 
the Sun is then fallen, and your Obſerving fort 
Day 1s. over. 

3. Then count the Degrees intercepted betw 

the Sight and Shadow-Vane, (that is, from the [ 
per-<dg 'of the Shadow-Vane, to that part of 
Sight-Vane right againſt the middle of the Eye-hd4n9 
in it) they ſhew the Sun's Altitude : or thus; W On 
tract the Degrees at the Shadow-Vane, from thok 


the (fight of the) Sight-Vane, the Remainderis{$51*Þt 
Sun's Altitude, or Diſtance of his upper-limb{f& 
the Horizon 3 from which, ſubtract 16 MinutsÞ N 
have yqu the Altitude of his Center : but if the Pp m 


dow-Vane have a Glaſs in it, and the Obſervatid 


=y. 


Quadrant) the Inſtrument ſheweth the true Alti 
7 


without the Subtraction of 16 Minutes for the 


[Scmidiameter. On! 


To find the Latitude in Obſerving by the Bon. oa 
The ſame Rules given in obſerving by the Falthe No 
ſtaff, are to be followed here 3 or ſubtra&k whit Fnown 
Bow ſheweth from 90 d. and then the Rules inY The 
Quadrant are to be,pbſerved, in ordey to find the Nt 
titude, he Lit 
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| The Deſcription and\ Uſe of the 
wal NOCTURNAL. 


OK _ — 
or The Deſcription. 
cel Ti Notturnal conſiſts of 3 Parts 3 the 


firft, termed the unmoveable Part, is the 

broadeſt and greateſt ; to which, is a 
1e-andle to hold it by in time of Obſervation. 
. of On the fore-ſide of which, in the outermoſt Circle, 
hae the 12 Months, and each Month ſubdivided into 
eos repe Rive Days, or at leaſt every two Days : They |- 
le counted towards the Right-hand z marked with 
tes {ir Names, or the firſt 3 Letters thereof 3. as. Fan. 
br January, Feb. for February, Mar. for March,&c. 
Nithin the Circle of Months, is a Circle divided into 
24 equal Parts or Hours, each Hour divided into Halfs 
and Quarters, uſed to find the time of Fwil-ſea or 
tgh-water. 
On the back-fide of this part, are the 32 Points of 
the Compaſs South uppermoſt, and Eaft on the 
OIlef-hand 3 to each Point is ſet the Declination of 
: Flthe North-Star, above, or under the Pole 5 which is 
hat Finown by Und. for Under, and Abo. for Above. 
1aJ There have formerly been made two forts of 
the Neturnals, one for the Great- Bear, the other for 

te Little-Bear : Thoſe made for the Guards of the 


G reat- 
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Great- Bear, or Charless-Wain, commonly called bo 
2 Pojmeers, have Febrxary at the top : But t : 
made'for the Guards. of the, Litrle- Bear, have | 
But they are now fnade for both Bears in one N; y 
urnal ; and are known by having, either 2 Circ B 


Months, -marked G B,” and L B, or 2 thort Teeth N; 
Indexes, proceeding from the ſecond or middle 
of it. | 

2. The ſecond moveable or middle Part, hat 
Circles'on itz the outermoſt is divided into thee -; | 
Days and: of the 2foon's Age ; the innermoltingy,, ry, 
24 equal Parts or Hours, each Howr {ubdividdify.c. 
Halfs and Omarters : this part hath a Tooth or 
Index proceeding from it, with the edg conti at 
in a right-line trom the Center ; which is to bel, 
the Day of the Month when'uſed : ſome hanf.ee, 
marked G on one, and L on t'other  G RandingFg ue) 
Great-Beiy, and L'tor Little-Beay ; lignifying , 
Nocturnal is made for both Bears, aid may be 4 
for either. Wh > 

3. The 'third and moveable Part, is called . 
Index, its uppermoſt on the fore-fide of the 1 
ment, having one cdg proceeding in a right 
from the Center, which (in time of Obſervatn} 4 / 
muſt be turned to the Guards : Through all 3 pie 26 
in the Center of the Inſtrument, is a Hole, t 
which you are to ſce the North-Srar, when the 
dex i5 turned to the Guards, 


befo 
the N 
the 


em 


HL __—_—_— 


ledt 
if The manner of uſing the NoQturnal. 
My it may be found the Hour of the Night, the 
ciefy Bearing of the Guards, and the Declination of 
etl. North-Star from the Pole; by which may be 
le fund the Latitude-z as ſhall be ſhewed in order; 


bat 1; To find the Hour of the Night, 


theÞ'/;. Place che Index of the ſecond,or middle Piect,to 
(i ng; Day of the Month, where it's to be kept ill the 
ddByfervation is ended : Thi, taking the Handle ini 
T WF. our Hard, with the forg-fide towards you; 


tinue 


"Em when you do fo, by the tip on the top of the 
ae or great Part of the NoCturnal ;) look through 
"2 ite Hole in the Center for the North-Star. 7 

7 3- Turnthat edg of the long Index, which prq- 
X FiredethM>m the Center, to the G#ards ; ſeeing ut 
he ame time the North-Star through that Hole : 
d MiTyen will the Index ſhew the Hour of the Night i 


s the ſecond or middle Part; 


ain} 4, To fitid the Bearing of the Guards either of the 
Pie [Little or Great- Bear \ that u, wpos what Point 
Wy F the Compaſs they are. | 
1. Having obſerved. all the particular Directions; 
$ before, in finding the Hour of the Night, you ite 
the North-Star through the Hole, and the Gizards 
f the edg of the IongIndex:; 


(#] . ....2, Ther: 
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2:\And holding it upright (which you may dil-| 


| 


FR. 


—_ —" 


; 


The Figure of the 


NOCTURNAL 


- 


| 
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2. Then look on the back-fide of the NoQurnal, 
kat Point of the Compaſs ftandeth againit the fore- 
ad edg of the Index ; which is the Bearing of the 
rxgrds 3 and at the ſaid Point of the Compals is fi- 
ured the North-Star's Dechnation from the Pole, at 
that time, either above or under, 


Example 1; 


The 20th of December, at 6 of the Clock in the 
lorning, obſerving the Pointers or Guards of the 
Freat- Bear by the edg of the Index ;, I demand their 
bearing, and Declination of the North-Stat ? 
Right againſt that edg of the Index (you obs! 
erve with), and on the back-fide of the Nocturnal, 
$8, W. by S. the Point of the Compaſs required : 


And on the faid Point of the Compals is 1 d. 10 m1. 
kad. lignifying the North-Star is then 1 4. 10m. 
Ap the Pole. 
Example 2% 
Toe 14th of February, I obſerve (according tothe 
Direttions before given) at 7 a Clock, sn the Evening, 
*J\the Guards of the Little-Bear by the edg of the long 
ex; I demand their Bearing, and Declination of 
North. Star ? | 
Seing the North-Star through the Hole in the 
middle, and the Guards of the Little-Bear by the 
dg of the long Index (note that edg reſpecting the 
ter of the Inſtrument), and the Index cutting 7 
:|/ the: Clock in the middle part ; then on the back- 
[de of the NoQturnal, and againii the ſaid edg of the 
O 2 


Index, 


a 


_ 
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Index, is N, E., the Point of their Bearing 3 anda 
the faid Point is figured ©. 35, Abo. which fignj 

| fieth- the North-Star is then 35 Minutes above tj Th 
Pole. Bo Full 


3. To find the Moon's Southing by the Nofturnd, þ 7. 


To do this, look the Moon's-Age in the outerme | 
Circle, on the middle or ſecond piece of the NoG 
nal 3 and right againſt it, in the innermoſi Circled,q 6: 
the ſame Piece, is the Southing, 4 


Example. 

If the Moon be 19 Days old , I demand ber Swikeepi 
thin F 4 | Js | 

Right againſt 19, in the outermoſt Circle, is 3 Wer, 
in the innermoſt Circle z which is half an Hour pullfſmudd] 
3 of the Clock in the Morning, the time of wlfſi 4 
Moon's coming/to the South. [innerr 

4 To find the time of Full-ſea, by the Nofturnd. gay, 

1. Find the Moon's Southing according to her Ag} 

25 before directed, 

2, Set the ſhort Index of the middle Part, (i 
have 2 Indexes, that which ſtands at 12)-to T% 
time-of Full-ſca on the New, or Full-Moon (for inÞivle 
Place propoſed) in the innermoſt Circle of the gralff 
Piece, | 2, 
3. Keeping that there, bring the long Index Wiſete ( 
the Southing, or Moon's Age on the middle Piece} ,. 

4- Then right againſt the long Index, and infis D 
inmermolt Circle on the great Piece, .is the time 'Mlnte : 
Full-ſca required. 


—_— 


A EET” TY 


——_— 


ty Example. 

e tel The Moon being 19 Days old; 1 demand the time 

Full-ſea at Graveſend ? 

1. By the third Uſe find the Moon's Southing, 

wich is 3 + Hours in the Morning, 

mo”:, Bring the Index or Tooth of the middle Part 

ayhich Hands at 12) to 1 5; Hour, which is (N.N.E, 

dedf.ndS.S.W.) the Point of the Compaſs making Full- 
at Graveſend on the New, or Full-Moon, in the 
nermoſt Circle of 24 Hours on the great Piece. 

Sweeping that faſt there, 

| 3- Turn the long Index to 19 Days, the Moon's 

s 3Alkpe, or to 3 - Hours, the Moon's Southing, on the 

r pallflmuddle Piece. 

f tlff: 4 Then right againſt the long Index, and in the 

Jamermolt Circle on the great Piece, is 5 Hours 3 the 

fine of Full-ſea, or High-water, in the Moming at 
4. YGrneſend. ke 


$ To find the Latitude, by the Nofturnal, and 
(40h Fore-ſtaff. 
} 1: Find the North-Star's Declination from the 
Wh: by obſerving with the Nocturnal, as directed in 
palfumple 1 and 2, of the 2d Uſe. 
| 2, Then -(at the ſame time) with a Foxe-ſiaff 
Witte the Altitude of the North-Star, 
&"} 3, If the North-Star be above the Pole, ſubtra&t 
ns Declination from, if under, add it to its Alti- 
ne (ence ; the Sum, or Difference, 1s the Latitude re- 


| 
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Example” 1. 


Suppoſe the 14th of February, at 7 of the C 
in the Evening, obſerving with the NoGturnal, 
the Guards of the Little-Bear to bear N. E. which 
© d. 35 m. above the Pole ; and at the ſame time, 
the Fore-ſtaff, find the Altitude of the North- 
42d. 10m; 1 demand the Latitude of the Place! 

d, m. 
[From the Altitude of the North-Star-42 10 
Subtract its Declination above o 35 


Remainder js the Latitude required--41 35 


| Example 2. 

| , The 20th of December, t 6 of the Clock in 
Merning, abſerving with the Nocturnal, I find 
Guards or Pointers of the Great-Bear S. W., 

which s 1 d. 10 m. under the Pole, and at the 


time, ? the Fore-ſtaff, find the Altitude of 
North-Star 45 d. 22 m; I demand the Latitude 
the Place of Obſervation ? 


d. m. 
To the Altitude of the North-Star=45 22 
Add its Declin. from the Pole under- 1 10 


Sum is the Latitude required- 45 32 Nod 
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The Deſcription and Uſe 


l 
_ OF 
nod Gunter 'S SCAL E. 


we ! 


HIS Inſtrument, for its quick and eaſy diſ- 
patch of the moſt common and uſeful Pro- 
portions, deſerves as generally to be known 

bp its Uſes, as by its Name : . On that account, Te 

uch a little on its Deſcription, before I give you a 

Sf of its manifold Utes ; and all as brict and plain 
| can, 


"5 


| The Deſcription of Gunter's Scale. 


f Unter's Scale, (fo called from Mr. Gunter its 
WR firſt Contriver) uſually made of Box-wood z 
$a Scaley or Ruler of any Length and Breadth, (but 
pamonly 2 Feet long, and 1 + Inch broad), on 
Such are the Lines or Scales of Numbers, Sines, 
Jlagents, &c. Of which are 2 ſorts, the long Gun- 
$# or ſingle Gunter, and the ſliding Gunter ; on 
"Þ* forts are the ſame Lines, though differently 
ed ; the firſt with Compaſles, the latter by li- 


, The Lines moſt uſual now ſet on Gunters are 
and have their Names at the Right-hand end 
O "Ine thereof, 


— — 4 
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thereof, under one another thus ; Sine-Rumb, Tay, i ! 
Rumb, Numbers, Sines, Verſed-Sines, T augents, Maio, © 
ridian, (for Meridional-parts) and Equal-Parts, fd 11 
3. The Sine-Rumb, and Tang. Rumb, ate boiſe cor 
Points of the Mariners Compals 3 the tirſt is figurelſmaki 
from the Left-hand towards the right, with 1, #3 
> 4; 5, 6, 7, and 8, at which is a brafs Center-pu 
the latter is figured thus, 1, 2, 3, and 4, at the fnith, 
Center-pin, and thence back again towards the Lekud« 
d with 5, 6, and 73 each Point in both Lingithe 
Where it can, is fabdivided into Halfs and QuartesÞz 52 
theſe 2 Lines are chiefly uſeful in Navigation, {edt 
4+. The next wider: Tang; Rumb, is the Line | 
Numbers, figured thus 5 near the Left-hand end, ifer 0 
begins at 1, and on towards the Right-hand 2, 3, 
$» 6,7, 8,95 then 1 in the middle, at which Nc 
braſs Center-pin 3 going (till on 2, 3, 4, 5, 6, 7,0" 
z and 10, at the end, where is another Center-pinJ#m 
This Line is of the moſt general Uſe, and requires tre: 
larger Account of it : wherefore take theſe foHownylſco 
Notes for the Line of Numbers. | / Jad « 


Note 1, Alt'the Figures on this Line may be tal 
fmgle as they ſtand ; or be increaſed, or diminſmill 

«t pleaſure, ſo it be in decuple Proportion : % 
the firſt x may be counted for 1, or 10, or 100, Wſfng 
TOOO, &c, then the next 2 is accordingly 2, or 200"9, * 
or 200, or 2000, &r, Apain, the firſt 1 may pro: 
teckoned 1 tenth, or x hundredth, or 1 thoulawyſun 
Part, &c. then the next 2 is 2 tenths, or 2 hawyit 
dredths, or 2 thouſands Parts, &'c. So that, | | 


— 


—_— 
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TT os the firſt r be taken for 1,4 the middle 2 is then 
3 
ka 


x and 2 to its Right-hand is 20, 3 is 3O, 4 is 40, 
| 10 at the end-is now 100: Again, if the firft x | 
. bode counted 10 the next 2 is 20, 3 is 30, and fo on 
;gurelſaaking the middle 1 now 100, the next 2 is 200, 
1, $3$300, 4 is 400, and 10 at the end is now 1000, 
=p In like manner, if the firſt 1 be eſteemed for 1 
e flffnth, the next 2 is 2 tenths, and the middle y is &y 
Lhd next 2 is 2, and 10 at the end is now 10: Again, 
Ligifhe firſt 1 be counted for 1 hundred Part, the next 
rtes$282 hundredth Part, the middle 1 is now 10 huns 
hedth Parts or 1 tenth Part, and next 2 is 2 tenth] 
inWPuts, and 10 at the end is now but 1 whole Num- 
nd, fiber of Integer. 


3 
i Note 2. As the Fignres are increaſed, or demini- 


0 Alfie in their Value, ſo in like manner muſt all the in- 
-pinſſtirmediate Stroaks or Subdiviſions, be increaſed, or 
esthf{direaſed : That is, if the firſt 1 (at the Left-hand) 
wiki counted 1, then 2 (on the Right-hand of it) is 2, 
/ awd each Subdiyifion between them is now 1 tenth 
Part; and fo all the way to the middle 1, whichnow 
tahſis 10, the 2 next it, is 20 3 now the longer Stroaks 
tween 1 and 2, are to be counted from 1 thus, 11, 
2,-(where is 2 braſs Pin)-then 13, 14, 15, (fome- 

0, Wiſiing a longer Stroak chan the reſt) then 16, 17, 18, 
x 200849, and 20, at the Figure 2: And all the ſhorter 
ay leff8troaks between theſe longer, ' are now, each to be 
(anf{@unted for a tenth Part, from the middle x to the 
ext 2 now 20 ; from whence the longer Diviſionss 
the Figures, are Unites ; thus, 21, 22, 
| 232 


[ 


* 
fs. SOIT 
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23, &c, to 3 whichis 303 and the ſhorter Diviſioul;,;. 
between them, each now is 5 or 2 tenths of an | 
teger, ando is it till you come to 4, which now gh... 
49 > from whence each ſhort Stroak or little Diviſier Fre 
is > or 5 tenths of a Vnzze, '=y 
Again, it 1 at the left-end be 10, the Figures bf, 
tween it and the middle 1, are common Tens, af; 
the Subdiviſions (between each Figure) are Vnitalllk,o. 
and from the middle 1 to 10 at the end, each Figuy = 
is {0 many Hundreds, and between theſe Figure 'F '3 
each longer Diviſion, are Tens ;3 and from the mid}... . 
dle 1 to 2, each leſſer Diviſion, is a Unite ; fromall . 
to 4, each leſſer Stroak, is 2 Vnites 3 irom the Fill} ; 
gure 4 to the end, each ſhorter Stroak, is 5 Unites, | : the 


Note 3. On the Line of Numbers, may be counted (ha 
a Number of any Denomination : whether Meaſurlll,us.. 
as Inches, Feet, Yards, Miles, Leagues, '@&c.. | boi 
Weight 3 as Hundreds, Ponds, Ounces, &.. | 
Money 3 as Pounds, Shillings, &'c, or Time; Iſh. 
Years, Months, Days, Hours, &c. provided alwayi||y « 
the Integer be divided or ſuppoled to be divided & 1 


ly. \1\be; 
I have inlarged beyond my firſt Intention, in the __ 

Deſcription of this Line ; Ple endeayour brevity i 

what zemains. hand, 


5, Next under Numbers is the Line of Sines, bejle; 
inning at the Left-hand at 25 Minutes, and hgweQlÞ + 
=_—_ 2,3, Fc. to10; then 20, 30, 49, , a 
[= go, ending at the Right-hand, where is a braS}}ltuc. 


Center- 


— — — 
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iſiony Center-pin : theſe Figures never change their Value 
n 1.x Denomination, being here (and in all the other 
OW Wlines under it) Dogrees. 

109g” From the beginning of this Line to 10 Degrees, 
ach Degree is divided into 12Parts, by greater and 
fer Scroaks, making each 5 Adznates ; from 10 


ff he 


» Uifferrees to 20, each ſinaller Stroak is 10 Adines x, 
em 20 to 30, each is 15 m. from thence to 60; 
Ye are 20, but the molt are 30 m. each leſſer Sub- 
frifien 3 and from 60 to 80, each Divition is a De- 


larcez 80 and 929 are fo near together, that it admits 
MMit one Stroak between, which is for 85 Degrees. 
e rl} 6, Next to. and a butting on the Line of Sine, 
% Ys the Verſed-Sines, beginning at the Right-hand 
(againſt 90 in the Simes), and from thence figured 
"Awards the Lefc-hand ; thus, 10, 20, 30, 40, Oe. 
ling at the left-end at about 16g Degrees ;, the 
ſbdivitions are- thus, trom 10 to 30, each is 2 De- 
5; from thence to go, its lungle Degrees 3 from 
to 120, its + Degrees; and from thence to 
#3PIitheend it's divided into + #. or each 15 Minutes. 
& 7 Under Yerſed-Smes, is the Line of T angents, 
{beginning at the left-end, as the Sines doz from 
{hence figured to the Right-hand thus, 1, 2, 3, &c- 
Yi! 103 and fo on, 20, 30, 42, and 45 at the Right- 
tand, where is a little brals Center-pin, juſt under 
and even with that in the Sines ; from thence back a- 
{pin it's figured 50, 60, 70, $0,'&c. to 89, ending 
+l the left-end,. where ic began at 1 Degree : The 
"21 |odivitions of this Line, arc (for the moſt) like 
” loſe of the Sizes 3 ſo paſſing that, I proceed. 


bh OO 


we 
ul 


4 l 
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8. Next to the Taxgents, and under it, is ty 8" 
Line of Meridzonal Parts, beginning at the Rigiſfſmbe! 
hand, is figured thus, 10, 20, 30, &c. to the lf 
hand, where'it ends at 85 Degrees : This Ling, wi 
the Line of Equal-parts under it, are uſed togeth 
and only in that part of Navigation, called Mer 
cator*s-Sailing : the uppermoſt Line contains 
Degrees of the Meridian, or Latitude, in a Mercatonſh 
Chart 3 and the lower, as the EquinoQia), the 
of Longitude. 
9. Theſe 8 Lines now deſcribed, are ſet ont 
Sl:ding-G unter, but not in the ſame order, benk 
ſome on one fide, and ſome on t'other 3 alſotighe 
Lines of Numbers, Sines and Tangents, are ſet & 
ble, that is, one on each fide, as the middle-pi 
flides: Which middle-picce is fo contrived, to ſlip; 
and fro eaſily, to ſlide out, and to be put in any Whites. 
uppcxmoſt, in order to bring thoſe Lines togethaf 
(or-againſt one another) molt proper for ſolving 
Queſtion, wrought by the Sliding-G unter :* 
which, let this ſhort Deſcription ſaffice 3 the folk 
ing Vfes will ſupply what's here wanting, being 
a manner Deſcriptions. 


IL. The Uſe of Gunter's Scale, both ſingh 
| and ſliding. 
N order to a right underſtanding of the Uſes #Þ 


this Scale, it's neceſſary” to number well al 4. 
m » thats, to find readily a Place repreſenting 
| = all 


——C 
» 


\ 
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s thy given Number, and that chiefly on the Line of 
infflumbers 3 which is as follows, 


we PROB. L 
blfr find « whole Number on the Line of Numbert. 


The Rule. 


Ook the firſt Figure of the given Number a- 
mong the tgured Divitions. 
2, For the ſecond Figure, count ſo many Tenths 
of the longer Stroaks) from the figured Diviſion, 
Is the Right-hand, as are Unites in the faid 
nd Figure. 
3, Then for the third Figure, count from the lafi 
enth (repreſenting the ſecond Figure) fo many 
t.Stroaks . (or Centeſms) as that Figure hath 
Jnites, 

"Ls I like manner for the fourth Figure, covint } 
NI lac Centeſm, fo many thouſands (or lefler | 
maks) as are Omites in it; and fo on for more 
Wau, though four Figures or Thouſands, are as 
Many as well can be diſcerned on a two-foot Gun- 


$. This done, the laſt place is the Point where the 
pounded Nutnber is repreſented, 


Example 1. 

| of find the Point in the Line of Nambers that doth 
evt 12, 

APAccording.to the Rule above, I take the Diviſion 
the figure 1 (in the middle of the Line of my 
| ers 
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bers) for the ftirſfi, Figure of 12, the propoune 
Number 3 then for 2, the ſecond Figure, I count tf 
Tenths (or longer Stroaks) to the Right-hand fi, 
the faid Stroak at 1 3 and this laſt is the Point rep 
ſenting 12, where (moſt commonly) is a {a 
braſs Center-pin, being often in ule. 


Example 2. 
Suppoſe the Point repreſenting 24 on the Li; 
Numbers, were required to be found. 

The firſt Figure in the Number 22 being 2, I ti 
the Diviſion at the Figure 2 for it 3 and tor the 
cond Figure being 2, I count 2 Tenths onwat 
and that is the Point repreſenting 22, at which (i 
ſome Gunters) is a braſs Center-pin. 


Example 3. 

I deſire to know the Point on the Line of Nu 
that doth repreſent 1 4.4. 

The firſt Figure being 1, I take the Diviſion att 
middle 1 for it z the ſecond Figure being 4, I 
4 tenths onwards; and from thence count 4 Ct 
teſms further for the third and laſt Figure 3 this 
place is the Point repreſenting 144. 


Example 4. 
Let it be required to find on the Line of N 


mo _— 


Part 
ſent 


I 


4,0 
"i 


el 


the Point repreſenting 1728. 

For the thirſt tigure 1, take the middle 1 3 for 
ſecond figure 7 count (as before) onward 7 fenl 
and that is 700; then for 2, the third figure, 
[2 Centeſms from the laſt, - and it repreſents ! 
[at for the fourth. hgure $, eltimate 8 tho! 


—_ -y th. _ - FRI 
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Parts. trom ' the lalt: This Point laſt found, repre- 
Ienteth 1728. 


PROB. IL 


To find a Fraftion, or broken Number, on the Line 
of Numbers, 


He Fractions to be found on this Line, ought ak 
ways to be Decimal ; 45 theſe, 1, Ol, Oor 3 
$06, 003, &e. that is, *.,, +79 3h > 359 T0 
, Sc. either of Inches, Feet, Yards, Miles, or 
he like: alſo in Weight, or Time, or any ou 
Denomination whatſoever. 

$ that all other Fractions muſt be reduced into 
Decimals, before they can be found on he Line of 


for 


| 
» 1, 
ts 
| 


Numbers ; and being fo reduced, they are exprefſed 
and found upon this Line, as whole Numbers, by the 
Rule in Prob, 1, and needs no Examples. 


PROB, IIL 
Toperform Multiplication by the Line of Numbers. 


The Rule % ;, 
S 1 is to the Multiplicand, fo is the Mulciplier 
1 to the Product. 
Now to work this or any Proportion on the Gun- 
ter 3 this is, 
A general Rule : 
1. Extend the Compaſſes from the firſt Term to 
ſecond. 


Ae eee 


at... 2 


2. That Extent (in the Compaſſes) laid the 


fame 
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ame way from the third Term, will reach to:d 0: 
ourth Term, or Thing required. vn th 


By the ſliding G unter, thus ; an 


t. Set the firſt Term (counted on the liding 

middle piece) right againſt the ſecond Term, co: 

ted on the fixed piece, 

- "2. Then ſeek the third Term (always on of 

fame the firſt Term was counted) on the ſliding pat 
againſt it, on the fixed part, is the fourth Ta 

Thing required. The 


je Prc 
Example 1. 
What is the Produft of 8 multiplied by 4 ? 
| The Aralogy, or Proportion, is this 3 Set 
As 1i5to8, fo is 4 to the Produd. ut-lidl 
Or it is, on the 
As 1 is to4, To is 8 to the Product; 
t. By the Gunter with Compaſſes, Ty 
Extend the Compaſſes from 1 to $ z that Ext 
ſet from 4 (the ſame way), reacheth to 32 the Pr 
F duct of's multzplied by 4- 5 
| Or, the Extent from 1 to 4, being, laid from # 
heth.to 32, the Product, as before. 


2, By the ſliding Gunter. If th 
Set 1 (at the beginning on the middle or (lidithe £ 
piece) right ;againſt»B- (on the fixed or out 
; [ptece)3 then againſt 4 (on the fuſt) is 325 (0nMP! 1, , 
ſecond) the Produdt requized. 


i 
* ry ls. 
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to. Or, ſet 1 (as before) againſt 4, then agamlt $ 
ba the firſt) is 32 (on the ſecond), the Product, 
before, 
Example 2, 


ing What ts the Produtt of 16 multiplied by 5 ? 


The Proportion to work it by, is this : 
ond As 11s to 5, fo is 16 to the Product. 


g* p By Gunter with Compaſſes, thus > 
The Extent from 1 to 5 reacheth from 16 to 80, 
1 Product required, 


By ſliding Gunter, thus ; 
Set 1 (on the middle piece) againſt 5 (on the 
ut-ſide piece); then againſt 16 (on the tirſt) is 80 
a the ſecond) the Produd required. 


PROB. IV. 
To perform Diviſion by the Line of Numbers. 


oF The Rule or Proportion, is this, 
| S the Diviſor is to 1, fo is the Dividend to the 


Quotient. 
Example t. 


If the Dividend be 64, and the Diviſor 4 ;, what 
1athe Quotient ? 

Wy To do this, the Proportion is ; 

mT A; 4isto 1, fo is 64 to the Quotient; 


P 


on 


. 
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By Gunter with Compaſſes, thus; 
The Extent from 4 to 1, laid (the ſame y 
from 64, reacheth to 16, the Quotient required, 


By ſliding Gunter, thus ;, 


Set 4 (on the middle piece) againſt x (on thi 


out ſide piece); then againſt 64 (on the firſt) is 


Example 2. 
How often # 144 contained in 1728 ? 
To do this, the Proportion is this 3 
As 144 is to 1, {o is 1728 to the Anſwe, 


By Gunter with Compaſſes, thu ;, 
| The Extent trom 144 to 1, reacheth from 171 
to 12, the Quotient or Anſwer required. 

By ſliding G unter, thus ;, 
Set 144 (on the middle piece) againſt 1 (ont 
out {ide piece); then againſt 1728 (on the tut)! 
12 (on the ſecond), which is the Quotient requin 


PROB. V. 
To reduce 4 vulgar Frattion to a Decimal, byt 
Line of Numbers. 


To perform this, the Proportion is thu; 


A* the. Denominator of che given Fraction 
its Numerator, fo is 1 to the Decimal-Fradb 
on required. 

Example, 
Suppoſe it be required to reduce 3 (a V ulgar-Frats 
bp ) anto a Decimal-Frattion ? N 


(on the tlecond), which is the Quotient required, F 


— 


N 
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wa Note 3 A "ogy cmay > hath for its Denomi- 
1 Yoator a 1, with as many Cyphers as its Numerator 
hath places : And the Proportion to tind its Numera- 
h tor, is thus z 
1 As 4is to 3, fois 1 to the Numerator of the Deci- 
k [mal-Fraction required. 
| I. By Gunter with Compaſſes, thus ;, 


The Extent from 4 to 3, reacheth (the ſame way) 
tom 1 to 75, or 74-;, the Decimal-Fraction required, 
fel 2. By ſliding Gunter, thus 
Set 4 (on the middle piece) againſt 3 (on the 
| 172Ffout (ide piece) 3 then againſt 1 (on the firſt) is 75, 
" Flor?4;, the Decimal-FraQtion required to be found :; 
$ that 75 or {+ is-equal in yalue to 3, 


rl PROB. VL 

ul} [Of Continual Proportion, or Geometrical Progreſſion ; 
which i unto two given Numbers : To find a 3d, 
4th, 5th, &c. Number in a continued Proportion, 
by th by the Line of Numbers. 


The Analogy by which it # effefled, is this, 


A® the firſt Number given is to the ſecond 3 ſo is 
a &}£LA. the ſecond to a third 3 and fo is that third to 
Trafb414 fourth 3 and (© is that fourth to a fifth, &c. 


Example. 


1a Let the two Numbers given be 2 and 4; unto 
dbich it's required to find a 3d, 4 4th propertio 
| 6 &c. 


P 2- For 
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For the perfotmance hereof, the Rule is thus 

As 2is to 4, ſo is 4 toa3d; o is that 3d to 
4th, &c. 

By Gunter with Compaſſes, thus ;, | 

The Extent from 2 to 4, reaches from 4 to 8, thi 
3d; and from 8.to 16, the 4th ; and from 16 toz 
the 5th proportional Number 3 and fo on to as man 
as you pleaſe : So that 2, 4, 8, 16, 32, &c. a 
Numbers in continued Proportion- Geometrical, 
was required. 


By ſliding Gunter, thus ; 


lide piece); then againſt 4 (on the firſt) is 8 (ontlx 
ſecond) for the 3d Proportional ; and againſt 8 ( 


the firft) is 16 (on the ſecond), the 4tb Proportis1ſ}, 
nal 3 and in like manner again, 16 is 32 the 5eh Pre 
portional, as required, 


PROB. VIL 

Of the Rule of 3 direft, or 3 Numbers given; ul 
find a 4th in Dirett-Propertion, by the Line o\ 
Numbers. | 


S the firſt Number is to the ſecond, fo is the 
third to the fourth Number required, 
Example 1, | 
If the Diameter of a Circle be 7 Inches, andth||| 
Circumference thereof 22 ; What is the Circumferent 


hb 


—_— 


= D_— 


As 


711 ( 


Th 


ON) 


HCircli 


Set 2 (on the middle piece) to 4 (on the next ak 


If 


1 
a 


Th 


The Analogy whereby this i performed, #s thu, |'* th 


| Bri 


(on 


fir 


eter 
of a Circle, whoſe Diameter is 44 Inches ? Note 


— 
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To perform this, the Analogy is thus 3 
As7 is to 22, 1o is 14 to the Circumfgrence re. 


By Gunter with Compaſſes. 


The Extent from 7 to 22, laid (the ſame way) 
om 14, will reach to 4.4, the Circumference of the 
[\Cixcle, whole Diameter is 14 ; which was required, 


By ſliding Gunter, thus ;, 
Set 7 (on the middle piece) againſt 22 (on the 


ut fide piece), then againſt 14 (on the firſt) is 22 
v{{(0n the ſecond), which is the Circumfererice re- 


Example 2. 
If the Circumference of a Circle be 3.14, and 
Is Diameter 1 ;, What will the Diameter of another 
pole be, whoſe Circumference is 44 ? 


The Proportion is 3 
3-14, isto 1, {o is 44to the Diameter re- 


By Gunter with Compaſſes, thw ;, 
| The Extent from 3.14, to 1, reacheth from 44 to 
[14 the Diameter required. 
the By ſliding Gunter, thus ; 
{ Bring 3.14 (on the middle piece) 1ight againſt 
[t (on the out fide piece) ; and then againſt 44 (on 
[ty firſt) is 14 (on the ſecond), which is the Dia- 
-mt(Pacter required, 


Note ; In the Rule of three Dire&t; If the 3d 
To P 3 Num-| 


— _—_— 
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Number be greater than the xi, then will the a We 
Number be greater than the 24 + But, 


If the 3d Number be leſs tHan the 1ſt, then the adfſlf '* 
will be leſs than the 2d. go 


Example 3. | 


Nu 
If 30 Acres of Land be worth 25 Pound a Tea | 'F 
how much a Tear will 54, Acres be worth ? TY 


Todo this or any Queſtion in the Rule of Thr tan t 
always in the Proportion, let the firſt and thidf} * 
Numbers or Terms be of one Kind or Denomins||** 
tion : And in this it is, \Þ 
| As 30 Acres is to 25 Pound, fo is 54 Acres toy = 
Pounds, * 

For by Gunter with Compaſſes ; y 


The Extent from 3o to 25, reacheth from 54t 
45, the yearly Rent required, 
Alſo, by ſliding Gunter, 
Bring 30 againſt 25, then againſt 54 (on the fi} 
i5 45 (on the ſecond), as before. {[|Hour 


By this time the Reader is ſo well acquainted in n 64 
the way of working a Proportion on the Line 
Numbers, with Compaſſes, or without, that it%1 
needleſs thing to expreſs it in words, being, ever the 
ſame: Henceforward you ſhall have only the Pro 
portion ſet down, leaving the manner of its Oper 
tion to-your Practice, except in caſe where the Work 
ing differs from what went before, 


pun ,_ 
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hk 
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i PROB. VIIL 

» afiOf the Rule of Proportion Inverſe, or three Numbers 
given ;, to find a fourth in an Inverſe Proportion 
(or in the backward Rule of 3) by the Line of 


Numbers, 


ta F this Rule you muſt note ; If the 34 Number 
| 2 be greater than the 1ſt, then will the 4th be lels 
bh | than the 2d * But, 
2, If the 3d be leſs than the firſt, the 4#b is to be 
neater than the 2d. 
3 And to reſolve Queſtions of the backward 
ule of 3, the Proportion is thus 3 
As the third Number is to the ſecond, fo is the 
tuſt to the fourth. 


thi | 


04 


Example, 

It 72 Pioneers make a Trench in 48 Hours ;, in how 
my time can 54 Pioneers make it # 

By the Directions above, this is the Proportion 3 

As 54 Men is to 48 Hours, ſo is 72 Men to 64 
flours ; the Anſwer to the Queſtion : From whence 
you may conclude, that 54 Men will perform as much 
In 64 Hours, as 72 Men in 48 Hours, 


PROB. IX 

tel (10f Duplicate Proportion, or 3 Numbers given ;, to 

Wo ll] find a 4th in a Duplicate Proportion, by the Line of 

[11 Numbers, 

rhe | His Rule is chiefly uſed in Proportions of Lines 
to Superficies, &#c. Wherein the firſt and ſecond | 

Term are to be of one Kind or Denomination. 

P 4 Exam- 
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Example 1. 

If the Diameter of a Circle be 1, and its Aread\unet: 
Content 0.78539 , What's the Content of a Cine 
whoſe Diameter 18 14 ? 

To perform this, the firſt and ſecond Terms 
the Note above) are to be Lines ; that is, the D; 
meter given ; and then the Proportion is thus: 

ASTis to 14, fois 0.785 to a 4th; and fois thf{re 6 
4th to the Content required. "n the 

By Gunter with Compaſſes. cle, v 

The Extent from 1 to 14, reacheth from oh 
{to113 and the fame Extent laid (the ſame wiy P 
from 11, reacheth to 154, the Content required, 5 


By the ſliding Gunter, betw 

Bring, 1 (on the middle piece) right againſi uÞ |as be 
(on the out tide piece); then againſt 0.785 (onth 
firſt) is 11 (onthe ſecond); and againſt 11 (ontrf} Ti 
hyſt) is 154 (on the ſecond), the Content required, F|a.78 


Example 2. Area 

If the Diameter of a Circle be 7, and its Aw Fe 
22.5 ; What the Area of a Circle wboſe Diam| de 
ter 5 12 ? Anſwer, 112, 
For, as 7 is to 12, fo is 38.5 to 66; and ſois8}],. - 
tO 112, if + 


Example 3. fn 
If the Diameter of a Circle be 1, and its Aull| 7 
0.785393 What u the Diameter of a Circle, whoſe T 
Area 1s 154 ? Anſwer, 14. 

In this the Proportion is of Superhicies to Lins|}}mor 
which is thus 3 


Denc 
w_sO 
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As Area 0.785 is to Area 154, fo is (quare of Di- 
readlameter 3, fo ſquare of Diameter required: 


” 


bre By Gunter with Compaſſes. 

The Extent from 0.785 to 154, reacheth from 1 
S (Wit 196, the ſquare of the Diameter required. 
* Ui} Then divide the ſpace between 1 (always the mid- 
* Jde, if che number of places be odd ; but if even, 
S thaffthe ficſt 1) and 196, into two equal parts, the foot 
inthe middle reſteth at 14, the Diameter of the Cir- 
de, whoſe Area is 154. 


By the ſliding Gunter. 

Bring 0.785 againſt 154, and againſt 1 (on the 
firſt) is 196 (on the ſecond) ;, then find the middle 
between 1 and 196, which is at 14, the Diameter 
[t 1} [25 before. 

n tix Example 4: 

ntif} The Diameter of a Circle being 1, and its Area 
red $[a785 ; What is the Diameter of a Circle, whoſe 
frea is 112? Anſwer, 12. 

lt For, as 0.785 is to 112,10 is 1 to 144 3 the mid- 
ane. i} [de between it and 1, is at 12, the Diameter required, 


W PROB. X. 

of Triplicate Proportion, or 3 Numbers given ,, to 
find a 4th in a Triplicate- Proportion, by the Line 
of Numbers. 


An 
poſe His Problem concerneth: the Proportion of Lines 
106, 
3 


to Solids, and the contrary 3 in which, ever 
e make the firſt and ſecond Term to be of one 
Denomination. 


Exam- 


*% 
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Example 1. 

If an Iron Bullet weigh 9 Pounds, and its Di, 
ter is 4 Inches; What is the Weight of another Inf 
Bullet, whoſe Diameter u 6 Inches ? | 

To perform this, the- firſt and ſecond Terms a 
to be Lines z that is, the given Diameters, and the 
the Proportion is thuls 3 

AS4isto6, fois9 to 13.5; and fo is 13,56 I 
20.2, {o is 20.2 to 30.3; that is, 3o Poundszl, #9 
Tenths of a Pound 3 waich is the Weight required lf. Ss 


Example 2. Ke 
If an Iron Bullet 1 Inch Diameter weigh Pow 
0.1406 Parts ;, What « the Weight of another, wha, 
Diameter us. 4 Inches, it being of the ſame Mud L 
Anſwer, 9 Pounds, For, Sup 


| —— 


As 1 is to 4, fo is 0,1406 to 0.563 ; and oi the 


0.563, to 2.253 and o is 2.25 to 9 Pounds, the 
Weight required. . S 
Example 3. - 

If aGuns Inches bore require 11 Pound of P, 
der How much will ſerve a Gun 4 Inches bore 
Anſwer, Pounds 3.25 Parts. For, 

AsG to 4, fois 11 to7.3 ; and fo is 7.3, to 4.884Þþ 
and ſo is 4.88 to 3.25 ; which is Pounds 3.25 Pa 
of a Pound, or Pounds 34. 


Example 4. 
If an Iron Bullet 1 Inch Diameter weigh P 
01406 Parts, What Diameter ſhall that be wiic 
_ 9 Poundof the ſame Metal ? Anſwer, 
nches. 


For, 


_— 
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—[. 50.1406 is tog, ſo is 1 to 64, the Cube of the 
jameter required 3 then divide the ſpace-between x |. 
d 64 into 3 equal parts, and the foot in the fuſt 
part (from 1) reacheth to 4, the Diameter of the 
« offjn Shot weighing 9 Pounds. 


tne 


IT, The Uſe of the Line of Numbers (com- 
40 monly called Gunter's Line) in meaſuring 
red. lf}. Swperficies, as Board, Glaſs, Land, &c. 
| andSolids, as Timber, Stone, Gauging,&c. 


ry | PROB. I. 

Ave Length and Breadth of any Square,or long-ſquare 
| IN given ;, to find the Area or Convent 
\f thereof. 

o The Proportion is thu ;; 

| A 1 to the Breadth, ( is the Length to the 

Content, 

Pmn-(| Example 1. 

A plain app ſies, 49 4 Board or Plank, be given 

te meaſured; the Breazth thereof is 15 Inches, and 

ks Length 61 Inches : What is the Content of it? 

ſver, 915 Inches, For, 

As1to 15, fois6r tog15 Inches 3 the Content 

required, 

| Note ; Such as the Breadth and Length is, ſach is 

Content 5 fo that if the Breadth and Length be 

Feet, the Content is Feet 3 if Perches, then Per- 


es, &c. 


ore 


88 


, 


| 
. ll 
p ? 


", 
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Example 2. 

A Piece of Wainſcot in form of a Long-ſquo 4 7 
whoſe length is Feet 15.5 Parts, and breadth Filjed' 
2.25 Parts : What « the Content * Anſwer, F 
34.86 Parts, For, 
AS 11s to 2.25, fois 15.5 to 34.86, the Conte 
required. 


ve 1] 


PROB, IL | 
The Breadth and Length of a Superficies given ink 
of Meaſure ;, to find the Content thereof in a 
kind of Meaſure. 


To do this, the Proportion is thus ; Cont 
S the other kind of Meaſure is to the Breadt 
ſo is the Length to the Content. 


Example 1, 
A Plank or Board 15, Inches broad, 61 Intix 
long ; I demand the Content of it in Feet ? Anſon, 
Feet 6.35 Parts. 
In a Foot-ſuperficial, or a Square-foot, is 1 
ſquare Inches, and therefore the Proportion is thus; Þ 
As 144 is to 15 Inches, ſo is 61 Inches to Fe 
6.35 Parts of a Foot. 

Example 2. 
A Piece of Land, in form a long Square, wheſe| 
Breadth being 30 Perches, Length 183 Perches, Wha| If 4 
i the Content in Acres ? Anſwer, Acres 34.35 Pa.| 
For 160 Perches is in an Acre, and the Proporjfs 
tion is thus 3 I; 


As 160 is to 30 Perches, ſo is 183 Perches to 4 Bs | 


$S 


cres 34.35 parts of an Acre. | 


Exam- 
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Example 3. 
A Piece of Painting, in form a long Square, whoſe 
' Fradth, Feet 3.5, and Length 21 Feet ,, How many 
Felure Tards is the Content ? Anſwer, Tards 8.16 


at, 
nad For 9 Feet being a Yard ſquare, the Proportion is 


" d 5 
Asgisto3.5 Feet, fois 21 Feet to Yards 8.16 


PROB. II. 

Breadth of a Superficies given in one kind of 

Meaſure, and the Length in another ;, to find the 
Content in the greater Meaſure. 


To do this, the Proportion is thus ; 
& S the greater Meaſure Is to the Breadth, fo 15 
the Length to the Content required. 


Example 1. 

Admit a Board 10 Inches broad, and 20 Feet long ;, 
ra} demand the Content in Feet? Anſwer, Feet 16.6 
1s; Wetle of 4 Foo. 

Fer For the Proportion is thus 3 

| As12 is to 10 Inches, fo is 20 Feet to Feet 16.6 
ans, 


Ter, 


phoſeil Example 2. 
Phell If a Board or Plank be 15 Inches broad, and. 27 
ons, eee long ; What is the Content of it in Feet * An- 
| 
Ii 


pore[{er, Feet 33.75 parts of a Foot, or 33%, Feet, For 
Is, 

> Al] AS 12 is to 15 Inches, fo is 27 Feet to Feet 33.75 
_" 

al- Exam-; 


— 


222) The Mariners Compaſs Reitified, 


Example 3. 
A Board 7+ Inches broad, and 29; Fett 
What's the Content in Feet? Anſwer, Feet 1 
tenths. For it is, 
As 12 is to 7.5, fois 29.25 to Feet 18.4 tenths, Þ A 
Example 4. How 
A Plot of Land (in form a long Square) whlienth: 
Breadth is 30 Perches, and Length 1s Chains 15 
Links, (meaſured by a Chain of 4 Perches in 1pFoo 
Links); 1 demand the Content thereof in 
Anſwer, Acres 11.4 tenths, For it is, 
As 4 is to 30 Perches, fo is Chains 15.25 to 
11.4 tenths of an Acre. ; 


PR'O B. IV. 1 
The Breadth of a Superficies given ;, to find bow wlll 
in Length will make a Foot, aTard, a Perch, its t! 
an Acre, &c. 


To do this, take this general Rule : 


AS the Breadth is to a Foot, (a Yard, &c); bf 
| a Foot, (a Yard, &c.) to the Length, wh The 


a 17 
eh 
10 


h 
nche 
As 


will make a Foot, a Yard, &c. 


Example 1. 
If a Board be 7+ Inches broad ; How nut , 
Length will make a Foot-ſquare ? Anſwer, Inchei1s A 
tenths of an Inch. 
' For the Proportion is thus 3 7 
As 7.5 is to 12, fois 12 to Inches 19.2 tenths. ||. i 

Example 2. 0 þ 
A Plank 30 Inches broad, How much mn 
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il make 4 Foot ? Anſwer, Inches 4.8 tenths of an | 
wh, For it 1Sy 
i} 45 30 Inches is to 12, fo is 12 to Inches 4,8 tenths. | 


Example 3. 

th, Þ A Pain of Glaſe being in breadth Feet 2.5 tenths; | 

How much in length will make a Foot ? Anſwer, 4 
enths of a Foot, For it is thus, 

As 2.5 is to 1 Foot, fo is 1 Foot to 0.4 tenths off 

Foot, 


i5 
pa Example 4- 
A Piece of Matting being 27 Inches broad, How | 
bin length will make a Tard ſquare ? Anſwer, 48 
nches or 4 Feet, For it is thus, 
| As 27 Inches is to 36 Inches, ſo is 36 Inches to 48 | 
Jloches : Bur if the Breadth be given in Feet ;, that 
panic, for 27 Inches, it be 25 Feet, or 2-25 Feet; Then 
>, Fit is thus 3 
As2.5isto3 Feet, ſo is 3 Feet to 4 Feet in length | 
Iito make a Yard-{quare, 


; ih PROB. V. | 
| The Diameter of a Circle given ;, to find the Cir- 


) {C 


cumference, 
wi The Analogy or Proportion is thus, == 
x115 AS 1 is to 3.142, ſo is the Diameter to its Cir- 
cumference. 
Example. 
ths, || if the Diameter of a Circle be 15 Inches ; What 
u the Circumference of it ? Anſwer, Inches 47.12 
ets, For, 
| As 


pO CO a. — 


i. A 
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As 1 is to 3.142, fois 15 Inches to Inches 47.11 


Parts. 
| PROB. VI. The ( 
The Circumference of a Circle given ; to find if} / 
Diameter. | 
The Proportion flands thus ; | A 
AS 3.142 is to 1, fo is the Circumference to it! 
Diameter. ICont 


Example. 
The Circumference of a Circle being 44 'Fett; If 
What is the Diameter thereof ? Anſwer, Feet 14. Fa F- 
it is, fy - 
As 3.142 is to 1, fois 44 Feet to Feet 14, _ | © 
$5 ©c 
PRO B. VIL 
The Diameter of a Circle given ; to find its ſup © 
ficial Content. 
The Analogy is thus ; 
AS r is to the Diameter, ſo is 0.7854 to 4h 
Number 3 and fo is that 4th to the Superfial 
Content required. 


| Example, 
The Diameter of a Circle being 15 Inches ;, Whe| 
5s the Content of t? Anſwer, Inches 176.7 tenb.\ 
For it is, [A 
As I is to 15, fo is 0.7854 to 11.78; and > 


is 11,78 to 176.7. the ſuperticial Content reque|F'"? 
r 


| 4/; 
P ROBIP*P* 


wb. 


oy P ROB. VIli. 
The Circumference of a Circle being given, to find the 
4 a ſuperficial Content of 3t. 
| The Propertion # this , 
| A® 1 is: to the Circumference, fo is 0.07958 to 
to ity 


—— 


a4h; and fo is that 4th to the Superticial 
Content required; 
Example, | | 
If the Circumference of a Circle be 44 Inchet 
Iſha's the Content? Anſwer, Inches 154.06 Parts 
bf a Inch. For it is, 
| A31isto 44, {o is 0.07958 to 3.5; andfois 
4.5 t0 154-06, 


"et; 


: 
' ' 


"ay 


IN. The Uſe of the Line of Numbers in 
| ſolid Meaſure, ſuch as Timber, Stone, 

2 hl} Gauging, &c. 

= PROB. |. 


Wk ſide of a ſquare Solid given in Inches, to find 
| how much in Length will make a Foot-ſolid, 


per 


wht The Proportion is thus ; 
2 A* the given fide is to 12, {0 is 12 to a 4tb Num- 
4 £3 bers and fo is that 4th Number to the Length 
qu" red to make a Footsolid. 

Example 1. 
A ſquare Piece of Timber or Stone, whoſe Breadth 
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i 


3 BlÞ4d Depth, each 8 Inches;,, How much in Length will 
| make 


-- 
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make a Foot-ſolid? Anſwer, 27 Inches, or 2 Feay| ooh 


Inches, For it is\ 


27 Inches. 


— 


p 
- 


ASS is to 12, fo is 12 to 19; and fois 18h bh 


Fo 
Example 2. "4 
A ſquare Piece of Timber or Stone, whoſe {8 

2 Feet or 24 Inches ; How much in Length will may 

a Foot ? Anſwer, 3 Inches. For it is, 

As 24 is to 12, fois 12 fo&; and fo is 6tajlſ} a. 

Inches. Leng 

PROB, WW. 

The Side of 4 ſquare Solid giver in Foot-mea A 
(which i the Decimal Foot, or @ Foot dividedind| [Nu 
100 equal Parts); to find how much in L A 
will make 4 Foot- ſolid. in Fc 

The Proportion is thus ; 4 

AS the given Side is to 1, fois 1 to a 4tb Nuts | jwb, 

ber 3 and fo is that 4th Number to the vil 
required to make a Foot-ſolid, A 
Example. Lin 

A ſquare Piece of Timber, whoſe Side 1 Foot 1.5 
Parts;, How much in Length will make « Foot-ſoll|| 
Anſwer, 0.438 Parts of 4 Fad For it 1s, and 
' As 1.52 is to 1, ſo is 1to 0.664 z, and fois 0.66} Till 
to 0. 438 Parts of a Foot. x 
PROB| | h 
% n 


— 


8 wlll he Breadth and Depth of a Solid, whoſe tws Ends 


® z- __ 


— 
- 
— 


)B 


- 
— — — _. 
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ect 3] 


| A 12 js to the Breadth, ſo is the Depth to a 4th 


PROB. II, 


are equal Long-Squares, being given in Inches, or 
Foot-meaſure ;, to find how much in Length will 


make a Foot- ſolid, 


1. The Proportion for Inches i thus ; 


Number : Then, 
As that 4% Number is to 12, fo is 12 to the 
Length in Inches to make a Foot-ſolid. 


2, The Proportien. for Foot-meaſure thus ;, 

As 1 is to the Breadth, fo is the Depth to a 4th 
Number : Then, 

As that 4rbþ Number is to 1, fo is 1 to the Length 
in Foot-meaſure to make a Foot-olid. 

Example 1. 

A Piece of Timber or Stone, whoſe Breadth ii 11 
Inches, and Depth 19 Inches , How much in Length | 
vil make a Feot ? Anſwer,Inches $.26 Parts. For it is, 

As 12 i5 to 11, fois 19 to 17.5. And then fay, } 

AS17.5 is to 12, fo is 12 to Inches 8.26 Pats in 
Length to make a Foot-ſfolid, 

Example 2. | 

A Piece of Timber, in Breadth Foot 0.75 Parts, 
and Depth Foot 1.25 Parts; How much in Length 
till make a Foot-ſolid? Anſwer, Foot 1.06 Parts. 
For it is, 

AS1isto 0.75, (o is 1.25 to 0.94: Then (ay, 


to make a Foot. 


| As ©.94 is to 1, fo is1to Foot 1.06 Parts in length] 
| Q2 PE a hl 


lin it ? Anſwer, Feet 19.85 Parts, For it is, 


150 Feet. 
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PROB. IV. 
The Side of a ſquare Solid, and its Length being gi. 
ven ;, to find the Content. 

I. Hen the Side 1s given in Inches, and Length 
| in Feet, the Proportion is thus 3 

As 12 is to the given Side, fo is the Length to; 
4th Number 3 and 6 is that 4cþ Number to the Can 
tent in Feet, 

2, When the Side and Length are; both, given i 

Foot-meaſure, the Proportion is thus 3 

As 1 is to the given Side, ſo is the Length to: 
4th Number; and fo is that .4eþ Number to the 
Content required. 


| _——— 


Example 1. 
A ſquare Piece of Timber, whoſe Side is g Inche, 
and Length 35 Feet , How many Feet of Timber 


As 12 isto9, fo is 3510 26.45 ando is 26.4 
to Feet 19.35 Parts. 

Example 2. 

A Piece of Timber 16 Inches ſquare, and 28 fat 
long, How much 1s the Content? Anſwer, 50 fet. 
For it is, 

As 12 to 16, ſois 28 to 37.4; and fois 37.4t0 


Example 3. 

A Stone, "feet 2.75 parts ſquare, and feet 7.50 
parts long ; How much is the Content ? Anſwer, fit 
36.52 parts, Forit is, 

As 1to 2:75; -{o is 7:50 to 20,6; and fois 204 


by feet 36.52 parts, 


PROB 


—— 


— D— 
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P ROB. V. -_ 

jb Length, Breadth, and Depth of a a ſquare Solid 

being gtven, to find the Solid Content, 

i. TF the Breadth and Depth be given in Inches, and 

the Length in Feet, the Propotition is thus 

As 12 is to the Breadtl, {o is' the Depth foa 4th 

Number : Then fay, 

As 12 is to that 4th Number, ſc is the Ter} in 

ket to the Content in teet, 

2, When the Length, Breadrh, and Depth are all 

given in Foot-meaſare, then the Proportion is 

- -»thus 3 

As t is to the Breadth, ſo is the Depth to a gth 

Number: And then again (ay, 
As 1is to that 4th. Number, 1o is thc Length to 

the Content in Feet. | 

Example” 1, 

If a ſquare Piece of Timber be in Breadth 19 In- 

hes, Depth 4 1 Inches. and 29 Feet long';,, How much 
# the Solid' Content ? Anſwer, . fees 16.75 parts. 


For it is thus 


AS 12 to 19, fois 11 to 17.5 : Then lay, 
AS 12 tO 17.5, ſo is 20to feet 16.75 paits, the 
Content required, 

Example” 2. 
A Store 20 Inches broad, 13 Inches deep," nd Feet 
15.25.07 15%; Feet; How much is the Content ? 
Anſwer, fteb 27.5 or 27" feet, Forit, 
As 12 to20, ſo is 13 to 21.67 : And then” 
 j12to 21 .67,f0is 15.25 to 27.55 that is 25" feet. 


Q 3 Exam- 


——_—__— 


ew, 


| 


length required to make a Foot-folid. 


| in Diameter How much in Length will make 
' Foot-ſolid ?. 4nſwer, Inches 9.7% parts of an 


. 
F 


[30.75 to Inches 9.78 Parts, 


Example 3. 

A ſquar'd Piece of Timber, foot 1.25 broad, 
0.56 deep, and 36 feet Jong, How much 5s the C 
tent ?. Anſwer, feet 25.20 parts, or 25 ;2 feet, F 
It 15, | 

As 1 isto 1.25,ſ0 is 0.56 to 0,70 : And then, 

As tis to 0.70, fo is 36 to feet 25,2 tenths, 


PROB. VI. | 
The Diameter of a Cylinger given, to find ow pal 
in length will make « Foot-ſolid. | 


= the Diameter be given in Inches, the Propmy 

tion is thus 5 i 
As the given Diameter is to 13.531, {0 is 12 to 

4tb6 Number; and fo is that 4tþ Number to 


| 


2, When the, Diameter is given in foot-mex 
{are, the Proportions thus 3 
As the' given Diameter is to 1.128, ſo is 1 t04 
gtb Number; -and fo \is that 4b Number to 
length, which will make a Foot-ſolid. 


| Example. 
A round Piece of Timber, or Stone, being 1« 1 


For Ti 15, «f het © | 
As 15 is to 13-531, {9 is 12 to 10.754. and fo's 


But ſuppoſing the Diameter of the fame to be t- 
ken.in ſoot-meaſure, then it's foot 1.25 parts; No# 


_——— 


— 
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The Circumference of a Cylinder given ; to find how 
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CIrr—— 


how much will make a foot ? Anſwer, foot 0.52 
parts of a foot, For it is thus 3 

AS 1.25 is tO 1.128, fois 1t00.905z and (o is 
0.905 to foot 0.815 parts, 


PROB. VI. 


much in length will make a Foot-ſolid. 


LF Hen the Circumference is given in Inches, 
the Proportion is 3 

As the Circumference is to 42.54, fo is 12 toa 
4th Number; and fo is that 4*þ Number tothe! 
length required to make a Foot-folid. | 

2, But if the Circumference be given in foot- 

meaſure, then the Proportion is3 

As the Circumference is to 3.545, {© is 1 to a 4th 
Number ; and is that 4th Number to the length 
tomake a Foot-ſolid. 

Example. 

If a round Stone, or Tree, be 44 inches about ;, 
How much in length will make a foos ? Anſwer, incbes 
11.22 parts. Forit is, 


As 44 to 42.54, ſo is 12 to 11.52; and fois 
11.52 to inches 11.22 parts of an inch. 

But ſuppoſe the ſame was meaſured by foot-mea- 
ſure, and the Circumference found' to be feet 3-67 
parts ; How much in, length will make a foot ? 
Anſwer, foot 0.935 parts, For it is thus, 

As 3.67 is to 3.545; fois 1to0.967; aud fois 
0.967 to foot 0.935 parts. 


Q 4 PROB. 


pe 


| tes tht Letts 
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* PRO B. VII. ns 4 
The Diameter and Length of a C "plinder goven ; Ty 
find its ſolid Content, 4 | 
I. Hen the Diameter is given in inchts, wff jr 
Length in feet, the Proportion is mY (i 
As 13-531 is tothe Diameter, ſo is the Lengthtoſ.  h, 

a 4th Number; and fo is that 4th Number to the 
ſolid Content in feet. "Y 
2. If the Diameter and Length are both giveninff ad 2 
foot-meaſure, then the Proportion is thus; IF ivſwe 
As 1.128 is to the Diametes, {o is the Length wif as 
2 4th Number; and fo is that 41h Number tak 17.62 
Content required, No 
Example, mea(u 
A round Piece of Timber 10 inches through, all} \; 
30 feet long, How many feet of Timber u mn iif19,63 
Anſwer, feet 16.35 parts. For itis, "4h 
AS 13.531 to 10, fo is 30 tq9-22.18; . andſoi ont 
[22.18 to feet 16.35 parts of a foot. - 
But ſuppole the ſame Piece meaſured by Toot- ra 
| mealure, then it's foot 0,83, parts through ; Aud the} 

Work is thus 3 

As 1.128 to 0.83, fois 30 to 22.18; andſois Not, 
22.158 to feet 16.35 parts, as before. = 
PROB'TI Not, 
| The Circumference and Length of a Cylinder given;|| 17 
ro find the ſolid Content, 28 
1,TF the Cixcumference be given in inches, and Wi 
| Baa Length in feet, the Proportion 65 thus 3 Ny 
a». 
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As 42.54 i5 to the Circumference, fo is the Length 
_ T2 4th Number 5 and (0 is this 4th Number to the 
9 Jblid Content in feet. 
2. When the Circumference and Length arg both 
an} in foot-meaſure, the firit Term being 3.545, 
3 (infiead of 42.54) the former Words will fcrve 
hm}. - here. 
the Example. 
A round Stone, or Tree, being 30 inches about, 
nitfnd 25 feet long, How many feet ſolid is in it ? 
Arſwer, feet 12.5 parts. Foritis thus , 
wh As 42,54 is t0.30, fois 25 to 17.625 and ſo is 
theſÞ17.62 ro feet 12.53 patts. 
| Now, the Compats about being taken in foot- 
meaſure, it's feet 2.50 parts3 and the Proportion is, 
all} As 3.545 to 2.50, lo is 25 1017.62; and {o is 
1017.63 to teet 12.53 parts, as before. 


— 


Note 1, When Timber Tapers, that is, bigger at 
one end than Nother, it's uſual to take the Breadth 
and Depth in the rhiddle of its Length 3 and by 
MW} them to meaſure the Piece as if it were both ends 
al bignels, 


) el} Note 2, The Proportions for foot-meaſure, are the 
fame when all the Dimenſions are taken in Ins 
ches 3 only the ſolid Content is found in Inches, 


Note 3. - The folid Content in inches, divided by 
m;|4 1728, the Quotient is feet 3' but if divided'by 
282, or 231, the firſt is Beer, and the latter is 
Wine Gallons : And how to divide by the Line of 
Numbers was ſhewed in Prob. 4. of the firſt Uſes 

of the Gunter. PRO By 


x: | ne 


v 
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PROB. X. 
The Diameter of a Cark, at Head and Buy, 
alſo its Length given in Inches ;, to find its C 
in Gallons, Beer or Wine. 
The Rule « thus ;, 
I. $ 1isto 0.7, fo is the Difference of 
and Head Diameters to a 4th N 
which being, added to the Head-Diameter, the 
is a Mean-Diameter, reducing the Cask to a Cy 
Ider. Then fay, | 
2, As the Gauge-Point (which for Beer or A 
18.95, but for Wine 17.15) is ts the Mean-Di 
ter, ſo is the Length to a 4ch Number;z and þ 
this 44h Number to-the Content in Gallons requi 
Example. 


Suppoſe a C atk whoſe Length is 40 
Diameter at ny 260 a ; 


What's the Content of this Catk in Gallons, Beat, ; 
Wine ? Anſwer, 73 Gallons Beer, and WineG 
lons 89.2 temths, See the Work following : 
Bung Diameter ————2$ Inches. 
Head Diameter —- —— 20 
| Their Difference is —8 Inches. 
Then,As 1 to 0.7, ſois 8 to 5.6 ; which added 
20, the Head-Diameter, makes 24.6 for the 
Diameter : Theu fay, { þ 
| a4 7595 is to 24.6, fois 40 wd 5+ d; and f L 


19.1 


$4 do { 78 Beer ton. 


$9.76; \859.2Wine, 
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P R Oo B, XI, 
24 Length of a Ship's Keel, and Breadth at the 
'C ? 
Bram given ;, to find her Tunnage, 


JT's the Practice of the Shipwrights about London, 
of Ball to multiply the Length ot the Keel, Breadth, and 
lumbHl-breadch into one another, and to divide the laft 
the Whoduct by 94, whoſe Caoctene they count fcr the 
a CylWip's Tunnage : from whence 1 frame this Propor- 
(mn following, to be wrought by the Line of Num- 
or Alt | 

.Dian# 1. As 188 is to the Breadth, ſos the Breadthy to a 
nd 6&pbNumber : Then fay, 

-quinfj 2, As 1 is to that 4rþ Number, fo is the Length 
dthe Tunnage required, 


| Example. 
In Suppoſe a Ship 72 feet by the Keel, and 2.4 feet by 
Beam; 1 demand her Tunnage ? Anſwer, Tuns 
BeaÞ10.6 tenths neareſt + See the Work, 
_ As 188 to 24, ſois24 to.3.06: And then, 
As1is to 3.06, ſois 72 to Tuns 220.6'tenths. 


PROB. MIL 
j, Pefndebe Tunage of a Box, Bale, or Caſe, having 
dded its Length, Breadth, and Depth provi * Rs 
' HO The Rude i. thus, | 
'A® 66 is to the Breadth, ſo'is the Depth to a 
d & 4th Number : Then, Sl 
2. AS1 is to this 4th Number, fo is the Length! 
is Tunnage required. 


— ————————_—_— ke... acti 


0 


q 


| A Globe whoſe Diameter u 8 inches ;; What's ti 


| wrought thus, 


' agrecing Sides: therefore, The Rule # thus; 


— 
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Example. 

A Caſe, or Bale, being 6 feet broad, 4 feet 
and'10 feet long, I demand its Tunnage ? Anſi 
3.63 parts, Forit is, 

$'66 isto6, ſoils 4 to 0.363 : And then, 
As 1 is to 0.363, o is'10 to tuns 3.63 parts. | 


PROB., XII. 
The Diameter of a Globe given ;, to findits ſolidC, 
| The Rule, 
S 1 is to the Diameter, ſo is 0.5236 to a 
Number ; and fois that qthtoa 5th; andi; 
is this 5th to a ſolid Content required. = 
Example. 


ſolid Contem? Anſwer, inches 268." Foriti 


As 1.to8, o is 0,5236 to 4.193 and fois 4 
to 33.53 and o is 33.5 to 268 Inches. 


—_— 


IV.. The Uſe of the Line of Numbers in TY. 


WRnery. 
PROB. IL 


| The Dianiettr and Weight of any Piece of Ordnan 


know)h'; 'rv find the Wes) br of any other, being of tht 
ſame Metal and Shape, its Diameter being known. 
Like Solids are in Proportion, as the Cubes of thei 


"x $ the Diameter of the known Gun is to the Di 


| 


ameter of the Gun whoſe Weight is required þ 


= 4 5 
Ge TY 


—— 


”” : 
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$the Weight of the known Gun to a 4th Num- 


Weight required. 

Example. 
Supoſe a Braſs-Saker, whoſe Diameter us inches 
$15 tenths, do weigh  rgdo Pornds ;, What will a 
-Gun weigh, whoſe Diameter ts inches 8.75 
? Anſwer, $40 Pounds, For it is, 
ks 11.5 is to 8.75, ſo is 1500 to 1440 3 and fois 
ot0 1110, and fo is 1110 to 840 Pounds, 


PROB IL. 

Srvir the Diameter and Weight of one Piece of 
Ordnance, and the Diameter of anothtr Piece of 

|} other Metal , to find the Weight of the laſt, it 

temg of the ſame Shape with the former. 


The Rule is thus, 
Ind the Weight of the Piece as if it had been of 
the ſame Metal the propounded Piece is, by 
laſt Prob, Then, 
2, Conlider the Proportions of Metals ; which are 
fe, according to the beſt Authors : 


| Braſs | [ Iron | [ 9] 2. 
= Lead |. : Iron 3 \; I. 
| "Lead % 04 Stone _ 4 Pls w- I. 
Iron ; | Stone ; ry i 3. 
J £0 Having the Weights of both Pieces in one ſort 
Metal, you muft then proportign their Weights' 
ording to their different. Metals, by the propor- 
Jn: Numbers of thoſe Metals ; and then its done. 
oh | Exam- 


PI—_R 


_—r_u_. 


z and {o 1s that 4th to a 5th,and fo is that 5th to 


; 
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Example. | 

IF a Braſs Saker of Inches 11.5 tenths, 
1900; What will an Iron-Gun (of the ſame $ 
weigh, whoſe Diameter # inches 8.75 parts? / 

Jnr 746 Pounds.' For it is'wrought thus: , 
d . I find by Prob. 1. that a Braſs Piece; of ind 
. ” will weigh 840 Pounds3 but becauſe t 
Piece is Iron, and the Proportion of Braſs to lron ( 


| aboveſaid) is as 95 to 8: therefore ſay k 3. 
2+ Asgisto83 fois 840 to 746 Pounds. We 
PROB. NL ip 
| By knowin - Allowance of Powder for one G oe 
to find how much of the ſame Powder i requilth 
another Gun. ; Fo 
The Rale. Yan 


S the Diameter of the Bore, of the Gun whileo p 

Allowance is known, i is to the Diameter w W 
lowence | is required ; {o is the Allowance givenPow: 
a 4th Number'z and ſo is that 4h toa 5th, ul 
is. this 5th to the Allowance required, 

But note3 Here it's underſtood, that both Gunhy, 1 
alike fortified ; that is, they ſhould have thel v fir 
Proportion in Weight, and Thickneſs of Metll 

Example. 

If a Saker of inches 3.5 tenths Bore, requin 
Pound of Powder ;, What will a Demi-Cama 
inches 6.5 tenths "Bore require * Anſwer, Þ 
25.58 parts, For jt is, 

As 3.5 is to 6.5, ſois4to 7.44; and fo 67 
to 13.82 z and fois 13.82 to pounds 25-59 ps 


ir 
S WIG 


s of 
ff 4 


-— — 
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Weight of Powder for the Demi-Cannon in Pro. 
; jon to the given Saker, But ſuppoſe the Weight 
he Saker is 1600, and the Weight of the Demi- | 
mn 6000 3 What Allowance of Powder muſt it 
have ? 

indi, By Prob. 1, find the Weight of the Demi- 
ſe thnon in Proportion to the Saker's Weight 3 which 


n ( 


As 1.5 to 6.5, fo is 1600 to 2960; and fo is 
0 to 55003 and (o Is 55e0 to 10020 Pounds, 
Weight of the Demi-Cannon requiring pounds 
$parts of Powder for its Loading, But ſeeing 
Gab Waght is ſuppoſed to be 6000 fay, 

wht. As 10020 is to 6000, o is 25.58 to pounds 
& the due Allowance of Powder for the Demi- 
gon of inches 6.5 tenths Bore, and weighing 
o pounds z at the rate a Saker inches 3.5 tenths 
weighing 1600 pounds, doth require 4 pounds 
ven Powder. 

an PROB. IV. 

the Diameter and Weight of one Bullet, and 
ub the Diameter of another of the ſame Metal given ;, 
cd's find the Weight of the latter. 


y The Role. 
Weights of Bullets (of the ſame Metal) are 


= | 
jm L in Triplicate Proportion of their Diameters, 
ra rought by DireRions in Prob. 10, of the farſt 
$ of the Gunter, 
Example. 


- If an Iron-Bullet 4 inches Diameter weigh 9 
| pounds ; 
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pounds + þ What wil. an Iron-Bullet of 6 Aobes ih 
meter weigh ? _ pounds 30.3 tenths, Forifi 
is thus 3 

As 4 t06, ſoisgto 13.57 andſois 13.5 to204 
and fo is 20:2 to pounds 30. 3 tenths. 


PR 0 B, V. ; 
T'wo Bullets equal in Diameter,but of differing Muti 
by the Diameter and Weight of one, to find't 

Wkesg ht of the other. 

The Rule, 
S che Proportion of one Metal is to the ott 
ſo is the Weight of the given Bullet tot 
Weight of the Bullet required, 
Example, 

Suppoſe an Iron- Bullet 6 inthts Diameter, wel 
pounds 30.3 tenths ;, What will a Stone-Bullet of th 
ſame Diameter weigh ? Anſwer, pounds 11.36 pat 
For it is wrought thus ; 

By Prob. 2, of Gunnery, the Proportion of Irona 
Stone is as $ to 3 : thercfore ſay, 
As 8 isto'3, fo is 30.3 to pounds 11.36 parts. 
PROB. VL. 
Having the Diameter and Weight of a Bullet of 
kind of Metal, and the Diameter of another B 
* another Metal, given; to find the Weight oh 


latter. 
The Rule. 
y Th the Weight of it (by Proh. 4.) 3s if 
were of the ſame Metal. 


2. 


ke 


Ki Mariners Compuſy Rehjcd. (24x 24r 


/"Then find its 'Weight according to the' —" 
x jon of hy" Metals by the laſt + ble, and it's 
) 20.2 /Example. 
If an "fron- Bulle 4 mmches Diameter weigh g 
35 What is the Weight of a Leaden-Bullet 5 
hes Diameter ? Anſwer, pounds 45.45 parts. For 
Meds thus wrought 5 | 
ud tif 1. As 4 to 6, fois 9 to13.53 and fo is 13,5 to 
0,2 3 and fo is 20.2 tb pounds 30.3 tenths, if it had}; 
xn Iron : but being it's Lead,ſay, | 
othel# 2.AS 2 is to 3, 1o is 30.3 TA 45 parts, | 
xy ie Weight Being Lead. . 13g | 


—— 


; 
wel [;-The Uſe of. Guneer s-Scale in Navige 
f tion ; and firs in \Pfain Sailing. 


pak mn.) york amr "CasF.1 p WA 


, re and Diſtance ſoit a given, to. find the Die 
1a of Latitude and Peper: rare e from the Meri- 
47 wy 
'To do this, the Pranks are theſe; 
LA S Ges is to the Diltance ſail'd, {o is the Sine 
Courle to the Departbre from the Me- 


I7 0 dius is to the Diftance fail'd, fo is the 


| le-Chtnp emetit of the Courſe to the Difference - 
| 4 W 2 _ 


' 
) ; . Ss ' Note 


— WE; 
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Nate ; The Radius, according, to the Nature 
the Proportion, may be any of theſe 3 


$ Points 1 =_ Rumbs, - 
4 Points angent Rumbs, 
90 Degrees {? on the Line * Vines, zl 


* 45 Degrees ] \ Tangents. 

þ 

| And for conveniency that each Proportion may ſtan 
in one Line, 


Lei S, - Þ { Sine, 
SD. Co Sine Complement, 
; Tangent. 
- c and for —_— Complement. 

/-- Diſt, Dilianee (ail'd. Ff 
| Diff.Lat. Difference of Latitude. |, 
| + Doſs +} ! Departure from the Meri 

Example. 


If a Ship ſail SW.by S. 104 Minutes from Lat 
Pd 1 d. 45 m. North, I demand what Latitude | 

4 in, and her Departure from the Meridian ? 
$8 


As $.8 Points to 1 o4M.ſo is S. + T oins el Dif" Lar.d« 


By Gunter with Compaſſes. 


The Extent from $ Points (on the Line of 
Rumbr) to 104 M. (on the Line of Numbers) will 
reach (the ſame way) from 3 Points (on the Line olft®>- 
Sine Rumbs) to 5S M, (on the Line of Nunibes 
{which is che Departure from the Meridian, And 
Compaſles kept at the fame Diliance, will reac 


TB 


d 


" ht ls. A tt. 4 Ah... ttt 


— 
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(ame way) from 5 Points (on the Line of Sine 
mbs) to 86 M. (on the Line of Numbers) which 
the Difference of Latitude, 
Note ; The Courſe is 3 Points, becauſe S.W.by S.} 
; Points from the Meridian or South and 5 Points 
the Complement of the Courſe, becauſe S. W.by $. 
5 Points from the Parallel or Welt : underiiand che} 
Mic in arty other Courſe. 


By ſliding Gunter, 

Bring 8 Points (on the lower out-{ide piece) a- 
anſt 204 M:; (in the Line of Numbers on the mid- 

nt Mepiece); then againſt 3 Points (on the firſt) is 
$M. (on the ſecond) the Departure from the Me- 
dan: and againſt 5 Points (on the firſt) is $86 M. 

de, Ma the ſecond) the Difference of Latitude, 

d. m. 

Yaitude departed from— —1 45 North, | 

| LaiY\ference of Latitude 85 M. or-—1 26 Southetly, 


wade | raft, Lives Latitude reqaired— © I's North. 
58 CASE Il. 


= ſe and Difference of Latitude given ;, to find the 
Diftance ſail 'd, and Departure from the Meridian. | 


— 


bs, 


þ 


of To do this, the Proportions ave theſe ; 
A S.c.Cr.is to Diff. Lat. ſois Radius w the $ Diſt 
Line of 2<+h7, _ S. Cr. Dep, 


nbens - 

ad i xample. 

"all Suppoſe a Ship ſails N, N, E. from the Latitude of 

15 m. Sourh, and then, by Obſervation, is in 
R 2 Lati- 


_ id. Dt ©  FAITTER ht. Ars 


—— 


| Latitude 1d. 22 m. North; What u her Diſting 


'{ Minutes by multiplying by 60,15 217 Minutes: T 
A 6 af My R 
As $.5 Points 15 to 219 M.ſo1s5, 3 « j Points 03 oo they 


Courſe and Departure from the Meridian given, 


- . 
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ſaiPd, and Departure from the Meriatan ? Fine c 
d. m 

Latitude, departed from 2 15 Soul A 
Latitude by Obſervation i 22 Non | | 
Adgaed, gives the Difference of Latit. 3 37 | 


The Difference of Latitude 3 4.37 m.reduced int 


{ 


234 the 


CASE II. 


find the Diſtance and Difference of Latutuae., 


Thu tu performed by theſ: Proportions ; 


« F Radius Diſtan 
As S. Cr, is to'the Dep, ſo kg 0 $ro 0 the Dif 


Example, 
If. 2 Ship ſails S, E, by E. from 1 d. 10 1m. Nort v6 


Latinide, erll ber —_ be 92 Minutes ; What i 


ber Diſtance ſail'd, and Latitude ſhe ts in ? 


I, 
a : as ; x10 the Diſt, 
As $.5 Poin.is ro g2m.ſois $, Jo 2 c Points ton) - 1.« piflla = 


C ASE IV. 
Diſt ance, and Difference of Latitide given ;, to fi 
the Cow ſe and Departure from the F, feridian. 


Num 


4d 
The Proportions are theſe ; & 

S the Diitance lail*d is to Radius, & is the DibI(Þ $. 
terence of Latitude to the Sine-Complemeat om 


— 


of tl the Courle, 2, If 


_ y > a - > —— 


— gen waning” 
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Gang], 2. As the Radius is to the Dittance fail'd, (o is the 
Fine of the Courſe to the Departure from the Meri- 
Kian- 


NPI ms $- | 
Nori Admit a Ship ſails South Weſtward 98 Leagues 
tim the Lizard, #2 Latitude 50d. 10 m.'Nerth ;, 
then, by Obſervation, # in 46 d. 50-m, North. 
1 ind Leitude :' What is ber Courſe and Departure from 
te Meridian ? 
1c Dill” dS. * 
1eDegiLatitude departed from -——5o 10 North. 
_ by Obſervation—— 465 40 North. 


; dhe Difference of Latitude-= 3 39 or 70 Leagues, 


re, | 1. As98 Leag, is to S. god. fois 70 Leag, to 45 
$6.30 mm. whole Complerhent 44 d. 30 m. is the 
:andſ{Courſe from the South Weſtward ;, that is, S. W. 
i}. luffjneareſt : T hen, 
2, AS S. god; is to 8g Leag. fois S. 444. 3o m. 
orthito 68 Leagues, the Departure from the Meridian. 
hal 


i 


By Gunter with Compaſſes. 

ie B17. The Extent from 98 Leag. (in the Line of 
f.lafi|Nombers) to go degrees (in the Live of Sines) will! 
ach the tame way from '70 Leag, (in tbe Lie of 
Numbers) to 45 deg,. 39 min, (in, the Line of 
' fifſines), which being (ubtz2ed from go'deg. leaves 

14 deg. 30 min, for the Courſe. þ 
2, The Extent from go deg, (in the Line oi Siyes) 
0 89 leag, (in the Ling of-Numbers) . will reach 
nat{from 44, deg, 30 min. (in the Line of Sines) to. 58 
bs R 3 


-—» 


»7 (7 
leag. 


—_— 2 - e———_—— -- — 


— 
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leag. (in the Line of Numbers), which is the Dll, 2- 
parture from the Meridian. 1323 1 


By ſlsding G unter. | 


1. Bring 98 leag. (in the Line of Numbers, a 
on the middle piece) againſt go deg} (in the Line 
Sines, on the out»lide piece); then right againſi 
leag, on the firſt, is 45 deg. 30 min. on the ſecondll}- 
which is the Complement of the Courſe, Ins. 

2. And as it now ſtands againſt 44 deg. 30 minlfl. 
(in the Line of Sines, on the out-ſide piece) is 
leag. (in the Line of Numbers, onthe middle piece | 
which is the Departure as before. I” þ 


it 
I 


| LE. 1514 [ſn 
Diftance ana Departure given ;, to find the Courſe alli}, * 
Difference of Latitude. [from 


The Oper ations are 4s follow ; 


F AS® the Diſtance fail'd is to Radius, fo is the $, 
} 


Departure to the Sine of the Courſe. | S 
| 2, As Radius is to the Diſtance fail'd, fo is tigh 

Sine-Complement of the Courſe to the Difference d kd 
Latitude. | te 
| Example. | 
A Ship runneth 354 Minutes North Eaſtman | 


from 1 d. 159 m. Sonth- Latitude, until ber Dep 
be 150 Minutes ;, What i her Conrſe and Lati 
ſhe % in ? 
I. As 354 min. is toS. go deg. fo is 150 mit 
| to Sine 25 deg. the Courſe North Eaſtward, or 
N.E.E. 

| 2 


Lats 
Ad, 


I 
lr 
war 


Y — 
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> D | 2. ASS. 90 drg. is to 354 min. {os S. 65 deg. to 
23 min. the Difference of Latitude, 
| d, m. 
itude departed from, 4 —o=—=——r 1g South. 
Difference of Latitude 323 min.or-5 23 


at, gives Latwnde the Ship is in-3 4 North. 


Al - CASE VL 

"WPerence of Latitude and Departure given z to find 

, ll the Conrſe and Diſtance. 

| To do this, theſe are the Proportions , * 
|. A $ che Difference of Latitude is to the Depar- 

li! ture from the Meridian, ſo is Radius to the 

[mgmt of the Courle. 

+ all}. 2+ As the Sine of the Courle is to the Departure 
{hom the Meridian, fo is Radius to the Diftance (ail'd, 
| Example, 

Ml Sailing between the North and the Weſt, from 1 d. 
59 1m, Somth- Latitude, and then arriveth at another 

«the IPert which is in 3 d. 8 m. North-Latitude, and is alſo 

and og minutes t0 the Weſtward of the fir(t Port ; I de- 
[nnd the Courſe and Diſtance from the firſt Port ta 
the ſecond ? 

ll d. m. 

all itade of the firſt Port=——1 59 South, 

| | tude of the ſecond Port ——-3 $ North. | 
Added, gives Diff. Latitude—5 7 01307 min, 

mit 1. As 307 min. is to 209 min. {o is tang, 45 deg, 

t 1% Fittang, fa br 19 min. the Courſe North Well. 

wad, or N. W. by N. neareſt, 

R 4 


—_— 


——— O_—__— 


f [the Line of -Tangents, that now being the Riad 


vl 


{91 24 m, Weſt :, ſhe ſaols firſt S. E. by S. 68 Ms 
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—_— _—_— 


2. ASS. 34d. 15 m.is to 209 min. {o 15.S, gof{utes 


Ito 370 m. the Diſtance between the Ports, MWW.7 


By Gunter with Compaſſes. 

1. The Extent from 307 min. to 209 mi. a T 
the Line' of Numbers) will reach from 45 deg, q nd 
to 34 deg. 15 min. (in the ſame Line of Tangent - 
which is the Courſe from the Meridian. _ 


Note, rf che FDIELat: Fbegreatel the Or, is leſs ba 


| oe @akir 
' | 45 deg, from the Meridian,.:. fox t 
2.' The fecond Canon forthe Diftance i 15 Wyopgl Yche 


as in Caſe the = 


y ſidjng Gunter. 
1. In' this Cale? o ptrt jh'th& middle piece, th 
Tangent-Line' may fjde'by and next a Tangent 


3 
the 
Ilbe { 


Line, . alſo. Numbers; againſt Numbers ; 4 
bring 307 min. (in the Line'of Npmbers on thf(tiis 

| middle piece) againlt 209 mit. (in the Line 0 f 

Numbers on the our-ſide piece); , then againſt 45 agWY1s tc 
(inthe Line of Tangents'on the middle piece) is {ſto 

deg. 15\ min. (in the Tangents on the out-lggi{foll 

piece), which is the Courſe required, | | 

2. For the Diſtance, the manner of working 1s is al 1.C 

| lame 3s hath been ſhewed in Caſe 1ft, 24, 0r.34.. |. . 
i "np 

To reſolos 4 Traverſe by Guntcr. | l.« 


Example 4, 
A $Ship in Latityde 40 d.dNorth, and- 1 anvind | 


nut ", 


wr Ri, = gm—_— —_ — a —__ I... A. 
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» So tes, tes, then $, W. byW. 55 Minutes, and then W. N. 

MV. 75 Annes ;'1 demand the Courſe and Diſtance 

from the fri} Place of Departure, and what Latitude 
4144 Longitude ſhe 1s now in ? 

\ To do this, firſt find the Difference of Latitude 
ind Departure from the Meridian tor each (everal 
Courſe, as direfted in-Caſe 1. of Plain Sailing, 
v0! 2, Collect the ſeveral Differences of Latitude, whe- 
þ ob North or South, into one Sum 3 and in like | 


\ 


manner, the-{everal Departures, either Ealt.or Welt 3+ 
Faking the Difference of the Northing and Southing | 
forthe Difference of Laticude 3 and the Difference of 
Wche Eafting'and Wefting for the Departure from I 
Meridian. 
$| 3. Having now the Diflerence of Latitude, nd 
thatiſÞ|the Departure known, the Courſe and Diltance' may 
gent (be found by the 6th Caſe of Plain Sailing« 

[| 4. The Diffexence of Longitude may be found by 


n tEtais Proportion 3 
ne fi As the Sine-Complement of the middle Latitude 
5 deplſulis to the Departnre from the Meridian, fo is Radius 
is Þ/to the Diflerence of Longitude, See the Work 
t P lollowing. _ | 


ll Pts. M. 

is ill; - 3 to 38 Eaſting. 

S E171. Courſe, As S, 8 Points tro 68 m, ſos. 5 to 57 Sourhing! 

iſ: Courſe. As S. 3 Poinrs to 55 ni. 0.8. $ 5 ©2 48 Weſtiog. 
3 r030.6 Souting, 

6 to 69.5 Weſting; 

2 tO 28.8Norching, | 


| 3- Courſe, As S.8 Points to 75 m., fo S.\ 


indl[ 
Ms. Courles 


ll e—_—_— 
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| Diff. Lat. | Departure. 
Courſes j|Dift. North[South|Eaft | Welt As 
roll no | hand Siond wade 
1. S.E. by S.| 68 57. 138. D 
2.S.W.byW.| 55 [30.6 46. EW, 
3.W. N.W.| 75 | 28.8 | [69-5 | NN. 
$7.6 115.5 Cl 
| | 28.8] 38. | go th 
| Diff. Lat. 588 [77:5 lbep thafþ 1. 
in, m., d. d. 0, | 


3. As 58.8 is to 77.5, fo is T. 45 to T. 52,50] 
The Courſe from the South towards the Weſt ;, t | 
is, S. W. 3 W. almoſt. And again, 

As S. $2 d. 50 mM. is tO 77-53 ITY Jp 
97 m. the Diſtance from the tirlt Place of Departu | 
d. m. f - 
Latitude departed from-—--—— 40 © North. i ?C 
The Difference of Latitude 58. 8 or--0 59 Southerly=ſ4 | - 


Subtrgit, gives Lat. the Ship i in--39 1 North. | 


Therefore the mjddle Latitude s—39 30 51" 
[Subtralted from—— — 90 O | 


| Makes Comp. of middle Latitude —50 30 
| +4 AsS. 50d. 3om. isto 77.5, fo is S. god, 
r00 m. the Diffcrence of Longitude. 


d. m. 
Tire Longuude ed from, u——5 24 Weſt, 
The Difference of Longit. 100 m. or-1 40 Well 


Added, grues the Long, the Ship ts in-7 7 14 Welt 
E 


———. _—_—k ——_w_— 
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Example 2. 

A Ship in Latitude 4.1 4. 30 7. North, and Lon- 

tude 10 d. 20 1. Eaſt, ſails theſe ſeveral Courſes 

Diffances, viz. S. E. by S. 52 minutes, then S, 

LW.6zm E.lyN. 47m N. byE. E, 35 m. 

N.N.W, i W. 47 m. W.N.W. 73 m. 1 demand the 

urſe and Diſt ance from the firſt Place of Departwre, 

Iſo the Latitude and Longitude ſhe ts in ? 

af. 1. For the doing of which, obſerve the Work fol-i 
' g - 


M. Potins. M. 


1 = - 
Re hs a METS 28.3 E. 
| 54 | 5 43-28, 
| ata 47 I | | 46.2 E. 
1 bs . 7 9.2 N, 
s Courſe. As $.8 Po. to. ,,{o 15S, if to 26 ® 
——_—: fo. 
» | [71 2: 20, W. 
6 68, W. 

6 _ ——C | — ; y 

d (731 2 Sj by N. 


2, Then colle@ the ſeveral Northings, Southings, 
aſtings and Weſtings into one, as here you ſee in 
he Table following 3 whereby you will have the 
Difference of Latigade and Departure from the Me- 


Courſes 
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£ 
: 


| known, the Courle and Diſtance is thus found; 


| Diff. Lz Diff Lair. Departure | 

- Charles © [Diſt. IT. cant. \ 

E.'by S. 52] 143-22 "IK 

BS Rt "= laaagfe 

y N. 47 | 9.2 M 2% 45.2, _ k : 

1336 (0 EG 

* 4 4245 | | 70. 1 

» W. N. W.] 73 \>8: | as 68. | 4 

's 113:3/t91.7 85.2/112,2) 

_— | $ 85.2] 
Difter. Latitgde 11,6 


—  —— 


| Departure 27. 7:0| 


J- Now having the Dif. Lat. and the Depa 


m. m. d, d. m. 

As 11.6iis tog7, {o is 'T. 45 to T,66.40 : Th 
Coule from the North Weſtward, or W. N.V the 
neareſt. 

Here obſrve the Courſe is more than 45 degree 
frog ,the Meridjain, becauſe the Departiire 15 mol 
thangthe Difference of Latitude 3 according toitle 
Notejn the 6th Cafe of Plain Sailing : Then fon the 
Diſtance, ſay, 


= <a + _ "a (}{Liz 
As S.*' 66.40 is to,27, fois S. go to 29.5: IMfiBar 
Dittance from the firſt Place of Departure, 


— 
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d, m 
. '\ Watitude departed from — —41 30 North. 
Mhe Diff. Lat. 11.6 m. or —— 12 North, 


ded, gives the Latit. the Ship # in--41 42 Nerth. 
ud the midale Latitude 1s —41 36 
urraft it from —_— 90 


aves Compl. of middle Latitude=—48 , 2.4 

4. Then to find the Difference of Longitude, fay, 
As $: 48d.-24 m. is to27 m. fois S. gad:; to 
6m. the Diftcrence of Longitude. 


d. M- 
Longuuae departed from us 10. 20" Eaſt. 
AlThe Difference of Longitude 36 m:.or 36 Wet 


pare gives the Long. the Shipivin 9 44 Fab, } 


——  <—@a_— -—— - RX -— — —— 


a Secondly, in” Mercator”s Sailing. | 
"W C ASE-L 
18 Latitude and Longitude of two Places given ;, to 
find their Conrſe and Dift arte. | 
nol! Exawple. 
v the} 7 demand rhe Courſe 'and Diſtance from the Lizard, 
= {#9 Barbadoes, their Lati: des and Len 71 Kdes berg 
wpoſed to be as follows : | 
d. m, d. m. | 
{fllizord Tx: $50. toNorth.}s,  .\ 524\ J 
if Barbadoes \ w_ " £23.10 North, ( NL 57-34 We| 
JFThe diff, Latitude--37. South. diff. long. $2. W.! 
ll! 69 63 
Ati ' | Mi; ene RET 
nates 2220 M:nutes 3129 


To i 
——_——— 


— eee 


ee m.. AM 
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| To anſwer this Queſtion, the Proportions a 
theſe 3 'F 
1. As the Meridional Difference of Latitude is i 
the Difference of Longitude, fo is Radjus to the Tax 
gent of the Courſe, 
2, As the Sine-Completnent of the Courle js1 
the Difference of Latitude, fo is Radius to the Di 
ſtance of the two Places. 
The Meridional Difterence of Latitude is th 
found ; Extend the Compaſſes in the Meridi 
Line from one Latitude to the other ; that Em 
meaſured in the Equino#ial-Line (the Line nex 
joining to the Meridian Line) gives the Meridior 
Difference of Latitude. k 
Thus the Extent from Lat. 5o d. 16 m. to Lal 
13 d. 10 m. in the tulſt, being meaſured on the lata} 42 
is 45 deg. or 2700 min, the Meridionel Ditference ftL,vizs 
Latitude : Then it 1s, when 
R : d. d. Fau 
$2700 maiSto3120m}  . Lat 
Or, As 45d. is to 52 d. Mo is T. 45 co T. 49. Tg” - 
Courſe from the South Weſtward, or S. W. 4 dh, 
Welterly. And again, by 
ASS. 41isto 2220 m. {ois S. go d. to 3390 i. | 
Or, AsS. 4rd.isto 37d. fois S. god. co 564] 
30 m. {0 that the Diſtance is. 56 d. 3o mi, or 33K 
minutes. 
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CASE IL 
þ Latitudes and Courſe given ;, to find the Ds- 
| ſtance and Difference of Longitude, 
Tx The Proportions are theſe ; | 
A $ the Sine-Complement of the Courſe is to 
'ist the Difference of Laticude, &c. as before in 
e Dill 2d Caſe of Plain Sailing to fnd the Diliance and 
ie Departure from the Meridian, 
bu. 2. As the Sine-Complement of the middle Lati- 
wangade is to the Departure, (o is Radius to the Diffe- 
ze of Longitude. 

Or thus, As the Sine-Complement of the Courſe | 
lf to the Meridional Difference of Latitude, fo is the 
Kice of the Courſe to the Diflerence of Longitude, 

Lat Example. 

ater} Admit from the Lizard in 50 d. 10 m. North» 

ce Latitude, and Longitude 5 d. 2.4 m. Weſt, we made 
vien Lee-way Variation allowed for) our Corſe to 
South 39 d, Weſterly, and then, by Obſervation, s 
Latitude 4.5 d. 11 m. North, 1 demand her Di- 
nce run, and what Longitude ſhe is in ? 


 COfLeitude departed from 50d. 10 m, North, 

| tude by Obſervation ——45 It North. 

* att, is the Diff. Latitude 4 59 Southerly. 
60 


m—j 


330 
minutes 299 
middle Latitnde is —» 47 d. 40 mm. 


att from 90 


—— — 


| | aves C omp. of the midd.Lat.4.2 20 


' " 


onm——_—_— 
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' R *N, 385m, Diltjh As 
1.AsS.51d.is to29gm.fo 8.250% d.to "_ Þþs 
2. $.42d 20m. is to 242 m. fo is S. god, tf" 
358 m. the Difference of Longitude : Or thus, The 
Extent from 50d, 10 m:; to 45d. 11 m, in he Me- A 
cidian-Line, meafured in the equal Parts,is 7 d. 20 6 1 
cr.440.m. for the Meridional Difference of Lati vi 
tude ;: Then, #m, 

AS'S. 51.d. is t0:440 m. fo is S. 39d. to 358 nl 
Or thus, | 14 
As 299 m. is to242 m. ſo is 440m. to 353 me 

35 before, which 1s the Ditfcrence ot Longitude, 


a. . m. 
The Longitude departed from———5 24 wel. 


The Difference of Long. 358 m.or -— 5 583 Well 5 


Added, gives the Long. the Sbip 1s in--11 22 Wellinard, 


T6 


CASE Il. 
Bath Latitudes, and Diſtance given; to find ti 
Courſe and Difference of Lonouude, 


To perform this, the Proportions are theſe ;, 
I, S the Diitance is to Kadius, fo is the Dill 
zence of Latitude to the ne: Complene 
of the Courle 3 as inthe 4th Caſe of Plain Sailing _" 
by which alio you may tind the Departure or Met lor - ay 
d.onal Diltance, gi 
. As the Sine-Complement of the middle Latk un T 
Ep is to the Departure, fo is Radius to the Dil Io 
rence of Longitude : Or thus, | Wm 


wh 


_— 
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Dit} As the Difference of Latitude is to the Departure, 
this the Meridional Difference of Latitude to theft 
erence of Longitude. 
Example. | 
m4 Ship in Latitude 46 4. South, and, Longitude 
""Þ4 ic m. Weſt, ſails 100 Leagues North Edſtward, 
[, hed then by Obſervation is in Latitude 42 d. South ;, 
[mand her Cour ſe, Departure,and Longitude ſhe is in? 


$ nALaitude departed from is 46 d. South, 
Waitnde by Obſervation 15-42 d. South, 
S Mcabtratt:gives the diff. lat.s 4 d. or $o'Leaguess 
he middle Latitude i5=— 44 d.whoſe Comp.is 46d, 
Wa "1. As 100 leag. is to & go deg. fo is 80 leag. to 
eat 53 deg. 15 min. the Complement of the Courle ; 
th d that the Courſe is 36 deg. 45 min. North Ealt- 
Vellrard, or N. E. by N. + E. And then again, : 
As S. godeg. is to 100 leag, fo is S. 36 deg, 45: 

min;.to 60 leag,; the Departure from the Meridian. 
' 2. ASS. 46 deg. is tg 60 leag. fois S. go deg, to! 
3 leag. the Difference of Longitude : , Or thus ; The 
Extent from 46 deg. to 42 deg. on the Meridian- 
cMLine, makes 5 deg. 3o min. or 100 leag, (on the 
-qqual Parts) which is the Meridional Difference of 
;- latitude: And then it's, | 
i ©} 4580 leag.is ro So leag.ſo is 110 leag.to 82 lea . 
ervYe ; Ad 4 begs w3d.ſois gd. M , of dg if ddiflong, 
AlLongitude departed from 5———=1 4d. 15 m, Weſt. | 
be Diff. of Longitude 83 leag. or—4.d. 9 m. Ealt. 

| Pibrrafe, gives Longitude Ship isin-2 d;54 m. Eaſt- 

” al S _—.. GASES 


_—_— 


d. t 
The 


—_— 


| 
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CASE IV, | 
Both Latitudes and Departure given ;, to find thi L, 1 
Courſe, Diſtance, and Difference of Longitude, m 
1." He Courſe, and Diflance, is found by the «lwhic 
Caſe of Plain Sailing. 
2, The Difference of Lovgitude is found as in 
the laſt Caſe,.or any other Caſe in Hercater. 


Example. 

A Ship in Latitude 33 d. North, and Longit 
178 d. Weſt, ſhe ſails South Weſtward until ſhe be 
parted from the Meridian 58 Leagues, and then 
u in Latitude 28 d. 36 m, North ;, I demand Plain 
Courſe, Diſtance, and what Longitude ſhe 1s in? | No 
d, m. ſloth 
Latitude departed from-—3 3 North, 

Latitude ſhe w in—— —28 36 Noth, | ] 


The Difference of Latit.is-- 4 24 or $8 Leagues, Por: 
The middle Latitude is——30 48 the Comp.59.1; d. 


1. As 85 leag. is to 58 leag. fois T. 45 d. tol oh 
33d. 20 m. which is the Courſe South-Weteryſſ1.4 
or S. W. by S, 


One | 


[1] 


2, ASS. 33d. 20 m. is to 58 leag, ſo isS. goſh, / 

to 105 leag, the Diftance ſail'd. ll 7 
3- The Meridional Difference of Latitude is 5 

IO m. or 103 leag, , 4 5 

$.g9d. 12m); . FS. go 4 

444 28 Leapues Tis tog3Leagues,fo is rozleag. $M; 7 


67 Leagues, the Difference of Longitude, 


5. Long 


ah 


— 


The Marivers C ompaſ; Reftified. (259 


— 


| d. _ i 
Y 5. Longieude departed fromis—178 © Welt. 
| The Dif. of Long. 67 leag. or 3 21 Weſt 


|| — 


Added, and the Sum is — 11 21 


ce HP bich ſubtr alt from ——— 360 © 
no mainder is Long. the Ship s 1-—17% 3g Eaſt. 
CASEY. 


One Latitude, Courſe and Diſtance given ; to find the 


ud other Latitude and Difference of Longitude. 
earl He Difference of Latitude, and Departure from 
Y | the Meridian is found by the tirlt Caſe of 


TWPlain Sailing ; and conſequently the other Latitude, 
4} 2+ The Difference of Longitude is found as before. 
| lin the 24 or 34 Caſe of Mercator, 

| Example. 

Y If a Ship ſails S. E. byS. 120 Leagues, from 4 
es, "YiPort in Latitude 53 d. 30 m. North, and Longuude 
* 124, 15 9, Weſt; What Latitude, and Longitude 1s 
to p lp now in ? 

terly0|1.4 S.8Prsc0 120 leag.ſo is S, 1 + Prs.to oy ws 


> 
90 Ut, Latirnde departed from i—53 30 North, 
| The Diff. of Lat. 100 leag.or 5 
Subtr aft, gives Lat. ſhe win 48 30 North. 


And the middle Latitude 5 51 Comp.39d. 
3. The Meridional Diff. Lat.us 8 d.or 169 Leagues, 


ong| Ss 2 4. As 


a. _ 


—— 4A _—_— PR I "OR WO" 
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| S. 39 d. S. 90 . 
++ Pn, 125 on 1s to 67 leagyfo 1s '160leag,f 


106 leag- 5 Difference of Longitude. 


d, m. 
5. Longitude departed from is ——2 15 Weſt, 


The Diff. Long. 105.5 leag, or--5 *20 Eaſting,” 
Subtratt, gives Longit. ſhe is in--3 5 Eaſt, 


CASE VL 
Sailing in any Parallel ;, if op the Difference 
Longit 


To do this, the Proportion is thus; 
S the Sine-Complement of the Parallel or Lat 
tude 5 to the Diltance fail'd (Eaft gr Well 
ſo is Radius to the Difference of Longitude. 
Example. 
'| If a Ship ſails Weſt 350 minutes in the Latitude 
{50.4. 10 m, and departs from the Longitude of 2 6 
45 m. Eaſt, 1 demand what Longitude the Ship 
now 4n 2... 
I; As $59. 50 'm. js to 390m. fois S. god. to 
| 610 m. the Difference of Longitude. 
d. m.” 


12, Lenains departed from is-— 2 ' 45 Eaf. 
The Diff. Long, 610 m. oF —10 10 Weſting 


—_—_ gives Long: ſbe # 1n— 7” '9. 25 Welt 
| CASE 


— 
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CASE VI. 
Difference of Longitude given, of two Places in 
one Parallel or Latitnde ;, to find their Diſtance in 

that Parallel. 
t The Proportion # thus ;, 
"% JF A SRadius is to the Diflerence of Longitude, fo 
is the Sine-Complement of the Latitude to 

he Diſtance in that Parallel, 
Example 1. 

Suppoſe Cape-Vincent in Portugal, and Cape- 
in Virginia, both in the Latitude of 37 d. 
oth ;, their Longitudes are ſuppoſed to be as fol. 


a 


"+ 
' 


'S) | 
ell | Cape Se. Vincent [ Longitude 8d. 25 m. Weſt, 


=! Cape-Henry—— 3.44 Welt, 
[Phat is their Diſtance in their Parallel ? 


| d, d, m. 
? Flt, Latitude is 37 North, -——— C 8 25- Weſt. | 
Us Longitudes are— 

Take from--90 =— — C74 Welt. 


- Comp.Lat.--53 The Diff. Long, is» 65 35 
d. d. d. Mm. d. m» 

x ASS. goisto'S. g3, fo $05 35 Gro $2.0 che 
gs | Diſtance required. | 


Example 2. 
pil} Swapoſe two Ships under the Equinoftial, and 100þ 
Leagues aſunder, and each ſails North till both come 
_ S 3 into 


—— — 
— —_—— 


5b 
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—O— . - —- — - ow — ——— 


into Latitude 60 d;, How far are they now aſunder} 
Anſwer, 50 Leagues. For it is, 
ASS.god. istoS.304, fo is 100 leag, to x0 
leag. the Diſtance required, 
| The 5 
| CASE VII. cli 
To £1d how many MAinwes or Miles make a Degre Pr 
| of Longitude, in any Parallel or Latitude. Z 
The Rule, b 

$ Radius is to the Sine-Complement of the L þ 
titude, ſo is 60 minutes (a degree'in the Equitſlof h 
noCtial) to the minutes making a degree of La 
_ required, he (3 


Example, | 
In the Latitude of 50 d. I demand bow many ni. "- 
nutes of Eafting or Weſting) makes a degree « , 
Longitude ? Anſwer, 387 minates. For itis, P 
d, d. m. m. hi 
| AsS.goistoS. 40, fo is 60 to 38,5 or 38;,to 
make one degree of Longitude in Latitude 50 d. 


This may be done by the Plain Scale thus; 4 - 


* Take the given Latitude from the Chords, a 

meaſured on the Line M. L.. (which is miles of lon- 
gitude) ſheweth your deſire: fo here take 50 6 . 
from the Chords, and meaſure on the Scale M. Lf || © 
(heweth 38.2 m. as before, ( 


| n."| 
| wy - 
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der 
| VI. The Uſe of Gunter"s Scale in Aftronomy, 


PROB. L 
WThe Sun's Place in the Ecliptick, and bis preateſs De- 
clination given ;, to find bis Right- Aſcenſion, and 
ell] Preſent- Declinarion, en aa ai 


05 


To perform this, theſe are the Proportions 1, 

It, A S Radius is to the Sine-Complement of the 
Le Sun's greateſt DNeclination, ſo is the Tangent 
quiſſlof his Longitude (from the neareſt EquinoGtial 
gH[Point) to the Tangent of his Right-Aſcenfion (from 
he faid Point). 


ate 1. The Sun's greateſt Declination is 23 d. 
30 m, 

2, The beginning .of Y and = are the two Equi- 

noctial Points. 

3. This Proportion (above) finds the Sun's Right- | 
1!0]} Aſcenſion: only when he is in the firſt-quarter of 
the Ecliptick z that is, Y, x, or It : But when he 
is in the ſecond-quarter, , 3, &\, or iy, ſubtract it 
from 180d: and when in =, m or 7, add it to | 
180 d:; And in the laſt-quarter, wy, zz or #, ſub- 
ff track (what's found by this Operation) from| 
|| 350 d.; ſo will you have the Sun's Right-Aſcen- 
"||| fion from 'v (for any Place of the Ecliptick) de- 
| fired. 


2:: As Radius is to the Sine of the Sun's Longi- 
tude (from the neareſt EquinoQial Point), fo is the 
| S 4 Sine 


— 


| 


- - 


- CEEESD - 


{from the neareſt Equinodtial-Point (being nog th 
ſocguningot v1 is 54d. 15\m; And. the' Camy 


(from the beginning of V) required. * 


| 


{may ſlide againli Sines, and Tarigents againſt Tayf 
|| { \q, TIAC Y - 1 } | 
gents. 


{Piece) apajnit 88 d. 30m. in Fines (on the'thijddl} 


{the out-lide Piece), the Right-Aſcenſion as abovt- ||| | 
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|Sine of his greateſt Declination to the Sine of bj Th 


preſent Declination. | | and T 
Nete ; The Sun being in Y, v&, 11» $, $1 or mt | prels 
Declination is North; ' but in ©, m, 7» Wy, = or lGunt 
its South ll 1150's ab vt 2 Tvich 
neuro: Cannpie. 446d this L 
When the Sun's Place in the Eclipteck. is 5th Ylhe re 
15 m. What is bis Right- Aſcenſion, and Declination?Y,cq i; 
The 'Sun being in & 24 d. 115 im: 'his Longituds her 
Pong 
2, 
20M 


ent of - his greateſt Declination always 'is 664 
30m. Then i follows; '- Fey || 
1. ASS. god. is toS. 664d. 30 m. fois T:540Þ 
15 m. to T..514. 50 m, the Sun's Right Alceniaqſlhe | 
1M £ 
By Gunter with Compaſſes. | | D 

The Extent from 9o d. to 664, 30 ms iin | 
Line of Sines, will reaclyin the: Line of 'Tangentyſy Ty 

from 54d: 15m,” to51d. $0m. the Right-Alce 


|| l 
ſion, | / 
 / By ſleding Gunter, TR 
1. Let* the' middle Piete be f& put in, that Sug}Þ-N 


a) 


{10}; p3'S 


+2, Then hri o'd"n $iles ' (onthe out: fd 


Piece) then againſt 45 d- 15 m. in Tangents (a 
the ſecond Piece) is 51 d. 390 m-./ /inr Tangents (d 


— - 


__ Tilly 


—_— 
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» This Proportion being, to. be wrought on Sines 
and Tangents jointly, I thought it neceſlary to ex- 
Worels the manner of its Operation on both ſorts of 
nters, that: the Learner might ſee how it agrees 
with the General-Rule given at the beginning of 
this Diſcourſe of the Gunter ; but ſhall wave it in 
he reſt, and only write the "Proportions i in Words 
din Fi igures, according to the particular Examples 3 
$ here follows for the Sun's Declination in the fore- 
wing Example, 
2, ASS. go d.is to $. 54d. 15m. ſo isS. 23 d. 
om. to $, 18d, 52 m. the Sun' $Declination North. 
| 


54 ll P.R OB. {ve 

nl ihe Latitude of 4 Place, and.the$un 'r:Dechinaion 
It given; ro find his Amplitude, and Aſcenſional. 
| Difference, and conſequently his Riſing or Setting, 
of and the Length of the Day or Night. 


U'To perform this Problem, the Proportions ave theſe ; 


ft. A S the Sine-Complement of the Latitude is to 
1 Radius, ſo is the Sine of -the Sun's Declina- 
ton to the Sine of his Amplitude. 

We Note, The Amplitude and Declination are always 
of one kind 3 that is, both North or both South. 
2. As Radius is to the Tangent of the Latitude, fo 
$the Tangent of the Sun's Declination to the Sine of 

s Aſcentional Difference, 

Note 1. The Afcenſional Difference (being redu- 
ced into Time, by allowing 15 degrees for one 
— hour, and then) added to; and ſubtracted from 


hs 6 hours, 


— — 


nt 


el 


— 
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6 hours, the one is Sun-rifing, the other his Se 

ting, 
2, It Latitude and Declination are both North, 

both South, the Sun rifeth before, and ſets afte 

.6 of the clock ; but it one be North, and the 

ther South, the! contrary. itn 
3. If, the Riſing and Setting be doubled ſev to | 

the hrlt is the Length of the Night, and the lattaff Cloc 

the Length of the Day. 
4. By this Problem were the Tables of Amplitude 

and Semidiurnal Arches, &c.-calculated. 

Example. 

Latitude 51 d. 32 mm. North, and the Sun's Dec 
nation 23 d. 30 m; North ;, 1 demand his Amylinf 
"and Aſcenſional Difference 7 alſo his Riſing, Setting 
Leng! of the Day and Night ? We 
d. m. d, ny 
Anſw. His Amplitude 39 50, Aſcenſi. Diff. 33 14 

Sun-ſetting hr. 8 13, lengthof Day 16 2 
Surrriling hour 3 47, length Night 7 4 


For it is' thus, In. 
1. As S. 38d. 28 m. istoS. god. fo is S. 234 | ion 
30 m. toS, 39 d. 5o m-- the Amplitude North, * 

caufe the Declination 15 North. 

2," As T. 45d. ito T..54 d, 32 m, fois T. 23% - 
30m: to-T. 18d. 40 m. againſt which, in. is 33 3 k 
to m.the Aſcenſional Difference; which being reduc 

ints: Time, is 2 hours 13 minutes3 and added 4] 1, 
hours,is 8 hours 13 minutes, Sun-ſetting; which gou11j0 M 
led, is 16 hours 26 minutes, the length of the = och 

Ball, 


—_ 


yo = 
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is % 


- alte 


the ( 


kita Clock. 


Yeck 
it 
1.4 


South, 


34 


3 
3 


: 
IL 
of 


: 
£ 
tO s 


Example, 


nt. 


2, 


Again, 2 hours 13 min. ſubtraCted from 6 hows» 
3 hours 47 min. Suneriling , which doubled, is 7 
th, Gfpars 34 min, length of the Night. 


PROB. 
tude of a Place, and the $un's Declination given ;, 
gt find bis Altitude and  Azimmuh at 6 of the 


To ſolve this Problem, ſay; 
udeſh, A S Radius is to the Sine of the Latitude, fo is 
the Sine of his Declination to the Sine of his 
Wtitude, at 6 of the Clock, 
2, As Radius is to the Sine of the Complement of 
x Latitude, fo is the Tangent of the Sun's Declina- 
jon to the Tangent of his Azimuth (from the Eaſt 
Weſt) at 6 of the Clock, 
Note ; The Azimuth is from the Eaft at 6 in the 
| Morning, and from the,Welt at 6 after Noon : 
; of Northerly in North-Latitude, but Southerly in 


| Is Latitude 51d. 32 m. North, the Sun's Decl;- 
ion being 23 4. 3o m. North; What i bis Alts- 
Mud and Azimuth at 6 of the Clock ? | 
Anſwer \, His Altitude is. 18 d, 12 m. and his 


wmuth is'15 d. 10 m;Northerly, or 74 d. 50 m. 
"Forth Eafterly or Weſterly. For ic is thus, 


l, ASS. god. istoS. 51d, 32m. fo is $.'23d. 


T' ar toS. 18d. 12 m. the Altitude at 6 of the 
Y. [XK 


ain, 


As 
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2. As S.90d.*i5t0S. 38d. 28 m, fois T. 23 
30 m, td9:1.:25 d. 10 m, the Azimuth at 6; thatidd 1 
74d. 50 m. North-eaſterly;.in the Morning ; buſt 
North-weſterly in the Evening, | 


» REN. = Q) 35% Þ RO 'B, IV. | 
Latitndt.of a Flase, and the Sun's Declination givehou 
to find his Altitude, and Hour of the Day whenidtr: 
i Eaſt or Weſt. [ime 
| Tv erform this, the Proportions are theſe; 
1. A S*the Sine of the Latitude is toRadivs, i 
the Sine of the Sun's Declination to the Sit 
of His Altitade being Eaft or Weſt. & 
2. AS Radius is to the Tangent Complement 
the Latitdlſe;' is the Fangent of the Sun's Decli 
tion to the Sine of the Hour from 6 of the Cle 
when'he is Fatt or Weſt, 
| Nate 1 The Safi is Eaſt after 6 in the Morning, 
but Weft before 6 in the Evening. A 
2, The Hour found by the laſt Proportion beingſe;... 
.educed into Tirne by allowing 15 d. toalfe,... 
Hour), and added ro, or ſabtraties 'Gom 6&...; 
giveth the Hour of the Day required.” * 
Example. NO d 
Il Latizzde 5 1. d; 30m.,North, the ' Sun's Dedih,. 1. 
nation being 2:3: 4. 40m: North ;, | Whas, is: ng Alhilh, 4 
tude ? and what time of the Day is it hen he'ts Ely, 
or Weſt? a | 
Anſs. His Altitude is.:30 d, 35 m.-and: the Hout 
7 h.21 m.Merning, when Fall 
4 h. 39 m.Evening, when "= 
- .. Fo 


£. 


- 


GC 


of the Day is 


OS 


_— 


boa K 
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[. 234 For.it is thus, _. 

thatil 1- AS S. 51 d. 32 m. is to S, go d. b is.S, 23d, 
2; bp 1-105. 30d. 35 m. the Sun's Alticade, being el- 
r Eaſt or Weſt, 

2, AST. 45d. is to T. 38d. 28m. fois T. 23.4. 
pm.toS. 20d. 15 m; The Hour from.'#,. which is' 
—_ minutes, added to 6, is 7 þ.{2.1;ms and 
iCted from it, is 4 h« 39 mu; the former is the 
ſime when Eaſt in the Morning, the latter the Time 
the Evening when hes Welt. | 


go 
oben 


; | 
lo j | 

G PROB. V. 

e Shn in the Equator ' or Equinottial, (that is, 

ent} 7-'* he hath no Declination) ' the Latitude of 

clin} « Place, and his Altitude given ;, to find his Azi- 

lock} mth, and Homr of the Day. | 


This Problem is thus effefted ;, 

S Radius is to the Tangent of the Latitude, ſo 

is the Tangent of the Sun's Altitude to the 
Sine of the Complement of his Azimuth, from the 
South -in; North Latitude; but from the Nogth in 
uth Laticude 3 Eafterly in the Forenoog.,and Welt- 
aly Afternoon. 
2, As the Sine of the "ALPFOBLL: of the Lati- 
de is to Radius, fo is the Sine of the'Sug*s Altitude 
ihe Sine of the Complement. of the Hour from 


[1\OON, 

Example. 
In Latitnde 51 d.- 32 mn, the. Jun, having no Decli- 
jon, and bis Altitude being 21 G a in the 


19b,-i«, + ;Ferenoon , 


ning 


i! 


# 
16 


l————— 


IS 5 
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| Forencon;, 1 demand bis Azimuth, and the Ho 


Avfo. His Azimuth is 59 d. 45 m. South 
ly 3 and the Hour of the Day is hour-8.33 m, Mor 
ing. - For it is thus, 

1. As T.q45d. istoT. 51d. 33 m. fois T, 21 
5o mi. to'S. zo d, 15 m. whole Complement is 5g 
45 m.the'Sun's Azimuth required, 

2. AsS.38d.'28 m. is to S. god. fois S, 214 
50 m. to $. 36 d. 50 m. whoſe Corpletnent i 1553 
{10 m. or 3 hours 23 minutes 3 which ſubtrad 
from 12, gives 8 hours 33 minutes, or 33 minute 
after $:0f the' Clock in the Forenoon, the Tune 
the Day required. | 


PROB. VI. 

Latitude of a Place, Sun's Declination, and his 
tude given ;, to find bis Azimuth, and the Hur 
the Day. 


The Performance of this, # thus ;, 


Ake'the Complement of the Latitude, tips 
Complement of the Altitude, and the Sunyf 
Iiſtance from the Pole, (which is his DeclinationlÞ 
added'to 90'd, when the Laticude and Declinations 
ve North, the other South ; but both being eithe 
North or' South, it's the Complement of the vor 
nation 3 and) add them together into one Sum. | 
'| 2, From + that Sur, fubtrack (to hind the Arik,” 
math) rhe Stin's Diftance from the Pole 3 (but to E 
find the Hoar,the Complement of his Altitude), andſf 
ne the Remainder, 2.11 


Il 
» 
b) 


th lh. te ith... 


——— ———. til 


J 2. To find the Azimuth, you have theſe two Propor- 
tions following ; 
1, As Radius 1s to the Sine.of the Complement 


Altitude toa 4th Sine, - Then again, 
. 2, As that 4th Sine is to the Sine of the + Sum, fo 
the Sine of, the Remainder to a 5th Sine 3- againſt 
hich, in Verſed Sines, is the Sun's Azimuth from 
| i« North in North Latitude 3 but from the South 
| South Latitude, | 
4 To find the Hour, theſe are the Proportions which 
follow ; | 


he Latitude, fo is the Sine of the Sun's Dutance 
Som the Pole to a 4th Sine. 
| 2. As that 4th Sine is to the Sine of the + Sum, 
| ) is the Sine of the Remainder to a 5th Sine z , a- 
M | inſt which, in Verſed Sines, is the Hour of the Day 
rom Noon. 
| Example. ; 
f In Latitude 51 d. 30 m. North, the Suns Decli-, 
tion being 15 d. 10 m, North, and his Altitude ob- 
vedtobe 11 d, 20 m, 1 demand his Azimuth, and 
r of the Day ? 
go d. 60 d, cod, 
Mude-- 51.30 dh Bedhendn—ds to North. Alt. 11, 1-30 
's Diſt. from Pole 54.50 Comp. Alt. 58. 3c 39) 
| p- Latirude-— 38.30 
| Diſt. 74.5 mp. Alcitude-— - 78.30 


15—191.5oSum is »——J91.50 
ut ro] xf-39 $5s|The 4 3 Sum 1&——95.55 
, 0 |femaind. -21.0 5 Remainder is- —19.25 
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the Latitude, ſo is the Sine of the Complement of| 


i& 1. As Radius is to the Sine of the Complement of} 


1 


| 


y Ty 


—— - f LAIESEE 
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-+414 ; Thetkte find the Azimmh, it 15 thus, . 

I. As Sine 90d. is to Sine 38-d.30 m. fois Si 

78 d:3o ms.to Sine 37.d. 20 m. 
1125: As Sine 37d 20 m. is to Sine 95 d. 55 m. { 
is Sine 21 d..5 m. to Sine 36 d.« againſt which, hi 
Verſed Sines, : s.80 d. : the Sun's Azimach- from. ti 
Narth-cafterly,' if in the Forenooh, but weſterly 
Hind to find rhe Hony of the Day it's thus 5; 

I. As Sine 99 d. is to Sine 38 d.'3o'th. fo is Si 
bobegh mhmntens | en _ |; 
RE * ine 37, d, is to Sine 95 d. 55 mm. þ 
is Sie "17 d. hiobogy Sine rib pal 
| which, on Verſed Sins, 'is 90 d. Jo m.* or 6 hour 
minutes, which is the hour frota Noon j that is," 
minutes after 5 of the Clock in the Morning, ot 


ttjquttes after 6 in the Afternoon. 


— 


[-:» The. Deſcription and Uſe. of | the 
dot} Fa SECTOR: 


The Seftor deſcribed. 


[I HIS uſeful "Infirument' (may be of 
13% Lengih,- but)  is.icommonly made. 

q Foot, 18 Inches, or 2\Foot-long, to'op 
{in a Joint in the rniddle,'like a Carpenter's Rul69 
'plnch and a half (or more) in breatfchy- arid 6" 

{ |chicknels at pleaſure, according. tte maſter BY 


4 s 


— tt. 
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\ Wmade of z which may be either Box-wood, Ivory, 
u3raſs or Silver, 

2. There are two forts of Seffors, known by the 
ames of Gunter, and Foſter's Seftor ; and are ſomes 
imes both put on one Inſtrument; that is; Gunttr%s 
effor on one (ide of it, and Foſter's on the other; 

3. The Lines of Guntter*s Sebtor are theſe; Lint of 
nez (marked at the end with L;) Line of Smmes 
marked 8.) Superficies (matked Sup.) Solids 

s $(marked Sol.) Line of Metals, Line of Equated 

Bodies, Line of Inſcribed Bodies, &c: 

4- The Lines of Foſter's Seftor, are theſe 53 viz; 
me of Lines or Equal Parts, Chords, Sines, T an- 
ents and Secants 3 each marked at the end with its 
ame, or firſt Letter of its name. 

5. All Seftor-Lines or Scales, meet at the center 
© Wof the Head (where the Joint is) at the left-hand, 
Fad from thence are figured towards the right, each 

deing twice repeated 3 that is, one on each Leg or 
Side of the SefFor anſwering one another. 

6. The Seffor is uſtful in Projection, and in Pro- 

portion 3 in Projetion, to reduce, or to make a 
YSheme to any (poſſible) magnitude 3 in Propot- 
Mition, to work any (tated Canon or Analogy in A- 

rithmetick, Geometry, Trigonometry, Navigation, 

Aftronomy, &c, of which I will give a brief Touch, 

ſet {0 as the Learner may be informed how'to ap* 
'6P)) it further, 


t; The 


v4.0 ane. 


ms 
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I. The Uſe of the Sefior- Lines for Projeftion, 


e Projections, it's often required to inlarge, or di- 

miniſh the Scale,that the Draught deligned may be 
of its defired magnitude 3 in the doing of which, are 
uſed Lateral and Parallel Dittances, or Extents of the 
Compaſſes: And to avoid a needleſs ſaying over the 
the ſame things, take once for all what is meant by a 
Lateral and a Parallel Diſtance, or Extent of the 
Compaſſes. 

I. A Lateral-Diſtance (in any Line or Scale) is 
the Extent or Diſtance (taken along . the length of 
the Line) from the beginning thereof co any Num- 
ber (therein) delired. 

As for Example; The Lateral-Sine of 30 d. is 
the Diſtance of 3o from the beginning of the Line 
of Sines;, and fo is it in the Line of Equal-parts, 
Chords, Tangents, Secants, &c. 

2, A Paralle|- Diſtance (in any Line or Scale on 
the Sector) is the Extent or Diſtance (taken a croſs) 
from any Number in any Line on one Leg of the 
Sector, to the like Number in the Jike Line on the &} 
ther Leg. 

Or, the neareſt Diſtance from any Number on one 
Leg, i taken a-crols), to the like Line on the other Leg, 

As for Example 3 The Parallel-S:ne of 30 d. is 
(luppoling the Se&or open'd to any Angle) the 
'Jltance trom Zo in the Line of Sines on one Leg, to 
30 in the Line of Simes on the other Leg; 

Or, the nearelt Diſtance from 30 in the Line of 
Sines on one Leg, to the Line of Sines (that is to ſay, 


the 
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the Line iſſuing from the center of the Joint or Head) 
on'the other 'Leg. is the Parallel-Sine of 3o d. In 


ike manner is it done in any other Line. 

This being underſtood, the inlarging or diminiſh- 
ing of any of the Lines 3 or the finding a Chord, 
Sine, Tangent or Secant, to any propoſed Radius, 
will not be difficult ; yet for the Learner's further {a-, 


tisfaction, take a General Rule. 


To find a Chord, Sine, Tangent or Secant, Sc. to 
any Radins ( greater or leſſer) propoſed, 


The General Rule is thus 

I, Take the propoſed Radius in the Compaſſes, 
and make it a Parallel on the Se&or in' the Ra- 
dius of any one Line : that is, open the Sefor till 
the propoſed Radius (in the Compaſſes) be a Pa- 
rallel-Chord of 60 d. in the Line of Chords ;, or a 
Parallel-Sine of go d. in the Line of Sines ;, ora 
Parallel-Tangent of 45 d. in the Line of Tangents ; 
or a Parallek-Secant of 0d. in the Line of Secants ; 
for the Chord of 60, Sine of 90, Tangent of 454 and 
Secant of © d. are equal, and each equal to Radius, 

2, The Seftor being keep at that open'd Diſtance 
or Angle, any Parallel-Diſtance in any Lines, will 
be a Lateral-Diſtance on a like Line to the propoled 
Radius : that is, a Parallel-Chord of 10, 20, 30, &c. 
5 the Chord of 10, 20, 30, &c. to the propoled Ra- 
dius 3 alſo, a Parallel-Sine, Tangen' and Secant, of 
20, 32 40, Cc. is the Sine, Tangent and Secant of 
20, 30, 49, Oc, to the forelaid Radius, 


k © 2. The 
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2. The Uſe of the Sector in working Proportions, 


Uppoſing the Learner underſtands how to take a 
Lateral- Diſtance on the Line of Lines (other. 
wiſe called Equal-parts), on the Chords, Sines, &e. 
and to apply them Parallel in any Line on the Sefor; 
the working of any Proportion is thus : 


A General Rule to work by the Sector, 

1. Take the 2d Term-Lateral, (that is, from the 
beginning of the Line to the propoled 2d Term) and 
opening the Sefor, apply that extent Parallel (that 
is, a crols it) in the 1/t Term, there ſtay the Setor 
at that Parallel Extent- 

2. Then the Paraltel-Diſtance taken in the 3d 
Term, and meaſured laterally, gives the 44h Tam 
ſought for or required. 

Or briefer thus ; 

As the Lateral 24 Term to the Parallel 1} Term, 
{0s the Parallel 3d Term to the Lateral 4th Term. 

This one Rule is ſufficient for any Proportion 
whatever, and will appear ſo by a few Examples. 


PROB. I. 
To multiply by the Line of Lines on a SeQor. 


The Proportion u ;, 
S 1 to the Multiplicand, fo is the Multiplier to 
the Produdt. 
Example. 
What's the Produtt of 8 multiplied by 4 ? 


— 
= 


- I os 


5 
AN 


' 
| 
| 
i 
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The Analogy, or Proportion, is this ; 

As 1 to 8, (ois 4 to the Product 32, thus found by 
the Sefor and General Rule aforeſaid. 

1. In the Line of Lines; that is, the Line of E- 
qual-parts, take the 2d term 8 Lateral; that is, 
trom the center of the Joint, and the beginning of the 
Line, to $ in the ſame Line. 

2. Open the Sefor till you fit the (foreſaid La- 
teral) Diltance in the Compaſſes a Parallel in 1 and 
1, or 10 and 10, that is, ſet it over from 10 to 10, 
at the end of the ſame Line, and now counted for 1 
and 1, the firſt term 3 keep the Seffor juſt at that An- 
gle or opening, 

3- The Parallel-D;ſtance of the 3d term 4 3 that 
is, from 4 to 4 taken a-croſs from one Leg to/ the 
other in the ſaid Line of Lines; and meaſured La- 
teral (which is from the beginning of the Line to- 
wards the end, and) it's 32, the 4b term or pro- 


| duc of 8 multiplied by 4. Or fhorter thus 3 


As the 2d term $ (Lateral taken) to the 1/t 
term 10 (Parallel ſet), fo is the 3d term (Parallel 
taken in) 4, to the 4th term (laterally meaſured, 


|) 32, the product as before, Or thus ; 


As the Lateral 4 to the Parallel 10, counted for 
1; ſo is the Parallel 8 to the 32, as before, 


PROB. I. 
*To divide by the Line of Lines on a Sector. 
The Analogy or Proportion 1s this ; 
S the Diviſor is to 1, fo is the Nividend to the 
Quotient, Or thus, 


T 2 As 
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As the Diviſor to the Dividend, fo is 1 to the Quo 
tient. 


Example. 
How many ſquare Tards are in 36 ſquare Feet? 
Anſwer, 4 7 a Yards. Fox it is thus, 
As9 is to 1, ſo is 36 to the Quotient 4 3 thus to 
be wrought by the Settor : 
As Lateral 1 is to Paralle! 9, fo is Parallel 36 to 
Lateral 4, the Yards required. 


PROB. II. 
To work the Rule of 3 by the Line of Lines on 
Sector, or anto 3 Numbers given ;, to find a gl 
in Geometrical Proportion. 


The Analogy is, 
AS the 1ſt term is to the 2d term, ſo is the 34 
term to the 4th texm required. 
Example 1. 

If the Diameter of a Circle be 14 Inches ;, What'i 
the Circumference * Anſwer, 44 Inches, Fox the 
Proportion is this 3 

As 7 to 22, Io is the Diameter 14 to 44, the Cir 
cumference required ; by Se&or thus wrought, 

As Lateral 22 to Parallel 7, fo is Parallel 14 to 
{Lateral 44, the Circumference of a Circle whoſe Dt 
ameter 15 14. 

| Example 2. 

If a Plank or Board be 15 Inches broad, and 20 
Feet long , How many Feet is in it? Anſwer, 25 
Feet. For the Proportion is this, 


As 


—CCCO 
<—_—_— 


m4 
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As 12 to 15 the breadth, ſo is 20 the length to25 
Feet, the Content of the Board 3 and by SeQor thus 
to be wrought 3 

| As Lateral 15 to Parallel 12, fo is Parallel 20 to 
Lateral 25 Feet, the Content of the Plank. 


Example 3. 
| AShip being in 42 d. 20 m. North Latitude, ſhe 
ſals N, E. by N. 104 Leagues : I demand the Lati- 
tude ſhe is in, and her Departure from the Meri- 
dan ? 
The Canons or Proportion are thele ; 

1- As Radius to the Diſtance fail'd, fo is the Sine 

of the Courſe to the Departure from the Meridian. 
Toat is, by the Sefor thus ; 

As Lateral 104 Leagues (from- the Line of 
Lines) is to Parallel Sine of 90d. fois Parallel 
ine of 33 d. 45 m. (the degrees of the Courſe from 
the Meridian) to Lateral 58 Leagues (on the Line 
of Lines) the Departure from'the Meridian. 


Note ;, If 104 Leagues, taken Lateral, be trou- 
bleſom, to tit Parallel in Sine of go d. then take 
its half, or quarter Lateral z and the Anſwer 
will be accordingly its half or quarter: as here, 
if you take 52, the half of 104 L 3 the Anſwer 
would be 29, whoſe double is 58 for the Depar- 
ture from the Meridian, as before. 


2. As Radius to the Diſtance fail*d, fo is the Sine- 
\Complement of the Courſe to the Difference of La- 
'titude, 
| 


| T 4 By 


—— 


By the Setor thus ;, 


{go d. fois Parallel Sine of 56d. 15 m. to Later 
87 Leagues, the Difference of Latitude by which yo 
may find the Latitude the Ship is ing as before in th; 
Ule of the Gunter, 
Example 4, 

A Ship ſails Sonth-eafterly till ber Difference of Ly 
titude be 275 minutes, and the Departure be 412 mi. 
putes : I demand her Courſe and Diſtance ſail'd? 

The Canons are.theſe ; 

1. As the Difference af Latitude is to the Depa- 

ture, ſo is Radius to the Tangent of the Courle, 


That is, By the Sector thus 1 
As Lateral 412 minutes is to Parallel 275 mi. 
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—— 


As Lateral 104 Leagues is to Parallel Sine off 


nutes, ſo is Parallel Tangent of 45 degrees (thi 
being Radius now) to Lateral Tangent of 56 4 
15 m. the Courſe from the Meridian, which 

S. E. by E, 

2. As the Sine of the Couyſe is tp the Departur, 
ſp is Ragius to the Diſtance ſail'd, | 

By the Seftar thus ; 

As Lateral 412 minute is to Parallel Sine 56, 
15 m. {0 is Parallel Sine of 90 degrees (that now be; 
ing Radius) to Lateral 495 minutes, the Difiang 
faild, 

\ Aﬀer this manner may: any Proportion be 


ner's Exerciſe, 


wrought by the Seftor, which I leave for the Lear] | 


(281) 
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Il{ TABLE containing the Chief Herbours, 
Headlands and Iſlands in the World; ſhew- 
ing their Latitude and Longitude : Begin- 
ning the faid Longitude at the Meridian of 


London, newly Compoſed. By Andrew{ 
TR Wakely, Math. 
my. [|— — 
F The Sea-Coalts of Greenland, 
par||| Names of Places. pg K_— 
Acluits Headland 79 50 14 10 | 
Fair Foreland T9 15 I4 ©5 
mi-| /Cape Cold the Northb- 
tha - of Cherry Iſle & _— - oo! "on 
4] {Black Point, South-end of it | 78 32 13 10 
| Dear Sound 79 235 [15 co. 
{|Foule Sound 77 382|14 20% 
ure,! [|Bell Sound 77 343.|15 39h 
Hom Sound 77 O07 -|15 30 = 
Point Lookout 76 258 |15 $oz 
5d] [|Helies Sound 79 278118 20 6. 
be-| ||Cape Barcam 78 3595 |18 02*” 
ace] [|Cape Blanco 78 10 |18 3a 
Ducks Da I [977 45 [19 10 
bel /Negro Point F land, 3 3. jad WM 
x74] !|Hopeleſs Iles 77 oo \|21 Oo 
| ||Hope Iſland 6 206 99 a 
4| ||Cherry Iſland 74 44 ig 08 


—— 


_—___. 
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1 
Nova Zembla. he Sea 
: Latitude. j Longitu 
Names of Places. W- N. "S M. | N 
Ice Point 78 10 [66 410 
Admiraltics Wand 76 10'Z|60 20:]ÞNeſ 
Langeneſs 74 558 158 ooh 
Croſs Point 72 252 58 122 rg 
Fretum Burrough 70 4Oo2= |61 20% 
Mauritius Iſle 70 1527 |58 3oahitSe 
Cape Candenoſe 69 158137 35ie 4 
Cape Barſo 65 50 |I35 25 flneo 
The Sea-Coalts from Archangel to theNaze of Normy 
Archangel | 63: 22 22 5 
Fox Naze, or Cats Noes | 64 42 = Þ= 
Cape Grace, or Cape 
Bona Fortuna - oy” "oF = 
Cape Gallant, or Swetnole | 67 1x |26 0 
Cape Race, or Black-point | 67 $59 25 34F 
Iſland Kiiduen 69 04Z|23 50 
River Cola 69 0585 |23 508 
Schurtinberg, Neſs 70 $502. |21 385 
North Cape 71 228 |18 423i 
Aſſumption [71 078 [17 148peb 
Zanem, or Santen 70 287 | 13 of" 
Lowfat, or Loftoet 68 30 log 16Þ 
Werro, or Weroy 67 38 o$ 28Þ 
Roſs Iſles, or Rutt Iles 67 O1 o8 O6 
Gripo, or Gryp 63 50 [06 32 
Gaſlee, or Breeſound 63 O00 [04 22 
Swince 62 40 [03 46 


- 
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Sea-Coaſts from Archangel tothe Naze of N orway. 


"_ ht : 
M. Names of Places, 9" CO 
i0 Ltts Neſs, or Scutts c 5 

20:1 Neſs, or South-point rr) 
00 la Nland, the South-end | 60 04% | 03 38% 


123 en 59 $oT | 04 oor 
222&mmel Sound 59 Ootz [O03 405 
30 Yut Seers $$ 302 |03 06X 
35 Fuſe Angor 58 575104 208 
25 Fane of Norway 58 oo lo5 oz 


let Iſland, or Ween 56 1O Io 54 
th Holm 55 50 11 ©0 
alterbore 55 O2 11 og 
Clippen, os Out- p 
lyers of Green Iſland 3 
briſtianopoli 
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Sea-Coafts in the Sound. 


Names of Places, — 


Calmer 45 
South-end 20 

Ocland the<? dale | 52 
Narth-end 

Joffer 

Stikholm 

Vrouwenberg 

Stockholm 

Iſlands Boeghſchaes 

Aboo 

Raſheburgh 

Bogo 

Pelting Sound 

Vekelax 

Wyburgh 

Caſt Rand, or Caſtrum 

Narva 

Revel 

Nargin. Iſland 

Otoys Holm 

Sybrichnels of Dageroort 

Aronsburg, 

Sorgholm 

Parnout 

Runen Iſland 

R yga 

Domeſneſs 

Der-Winda 
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j 


Sea-Coaſts in the Sound, 


atitude, 
"1 | Names of Places. L M. 
44 r-Memel 56 15 
51 ſningsberg 55 ©5 
20 Jantzick 54 30 
10 Þel 55 ©O 
10 fitland, the North-end * oo 
35 Jo Sound 
28 Þtſche Sand 58 15 
o2 Fitland Wisbuy 57 38 
49 Iodand, the South-end 57 00x 
39 $4 Holm 55 . 342 
23 Jim Holm 55 287 
10 WJamin 54 35 b 
ro Almond on Rugen 55 003 
18 IÞeti 54 158 
 6Mclſond 54 30 
7 Wilmor 54 15 
oÞpbeck 54 10 
$ Jun 55 10 
5 Jopenhagen 35 50 
leneur 56 15 
nc 56 45 
on 57 O05 
Schaw 57 26 


Lon gitude. 


D. 


I'9 
19 
17 
17 
16 


17 
16 


16 
I4 
13 
I4 


13. 


14 
Il'2 
Il 
09 
I2 
II 
Il 
IO 
I0 
I09 


M. 


20 
22 
o5 
03 


WER. ein A. AS a. MA JF _  * 


The Sea-Coafts of Holland and Flanders, from : 
Schaw to Calis. 

Names of Places. K _— ow | 
Holy Land 54 3o [097 © 
Hambrough 54 O04 [10 2 
Bremen 53 50 [og 2 
Emden 53 34 107 4 
Ameyland 53 40 [06 19, 
Schelling 53 25>|95 50, 
The Fly 53 159 |o5 O28 
The Texel 53 10 > OF 11 
Amfierdam 52 4oFt|o5 
Roterdam 52 oOgF|o5 & 
Antwerp Fl 372[04 $2 
The Brill 52 Oo [04 24 

| Middleburg in Zealand Fr 48 103 50 
Sluys Fil 38 [03 47 
Oltend A tr 0. | © 
Dunkirk Fl 18 {02 25 
Calis ©; | Ot $2 

The Sea-Coaſts about the Iſland of I(cland. 
Grimes Hole 63 - 233 21 10 
Gammatt Iiles 63 48Z|20 30 
Weſtmaria Iles 63 17 - 18 © 17 
Rook Point 64 co,|[19 335 
Snow Hill 65 11% |20 Ia 
Fair Foreland 65 4qoe [20 17g 
tage Point 66 qor|r7 245 
Marza 67 O8 | 15 06 
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The Sea-Coaſts about the iſland of Iieland. 


Names of Places. ny _—_— 
gituc i: ” OWLS? _ 2s D. M._ 
oo PE Neſs 66 26 © 13 - 
of eafor Point 65 275|12 25 - 
oF” 64 yo [15 209 
; Pn Bay 63 42F|15 40oV. 
+ Srchants Foreland 63 5$28|19 o68E 
0 A 
50 pe Nets 61 32* |o8 15® 
288 The Sea-Coaſts of Scotland, $Þ 
12Sy Iſland $7 ww tas © 
17nd Lewes 58 40 OS 23 
rc Head 58 J3 04 O5 
land 60 22Z|00 205 
59 302 |00 303 
of Orkney 58 50-[02 5265 
tn Nets 58 478.|02 16S 
than Neſs 57 455 | 00 288 
deen G5 130 How 55 8 
. 56 26 . |o2 ©o7 
56 03 O02 45 
wick 155 hh. C2. OO 
The Coaſt s of England, f from Berwick to the L Lizard. 
ewcalile " — [Ort at 
lles 55 025 jor ll 
derland _— © g = 
_ (54+ 42,|01 © - 
urtlepool 5+ 378.100 F555 
nitby 54 358 [oo 405 
Q | 
Karborough [54 205 log © z© 


Pp 
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The Coaſts of England; from Berwick to the Lizad. | 


Names of Places, 2 —_ 


Flamborough Head [54 08 
Burlington 54 


The Spurn 53 


Gr imsby F3 | 
Botton F3 
Linn 52 
Wells . F3 
Blackney $3 
Cromer 53 
Winterton 53 
Yarmouth F2 
Albotough 52 
Orfordnels | 52 
- ar h 52 
rwich F2 
Colcheſter 52 
Tilbury Hope 5 
Graveſend Fl 
London Fl 
| Rochelter Fl 
Quinborough Fl 
Marget FI 


PRs 
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ard Y The Sea-Coafts of England. 

| Latitude, | Longitude. 
«Names of Placer. oi |. wm. 

ſe North-Foreland Fi 28 |ot 20 
FISandwich Fi 279 [or og 
2 Yſbe Downs «« 28 {61 ans 
$1 South-Foreland o* 2 Fc" 208 
Ripraps gt 13 [ot 25Y. 
| Fi 25 [ot © = 
Ft Og [oo Fi! 
| SG. O00 45 .. 

| 5o 58 |oo oy 

gt ©7 [00 27 

Fi o8zjort 00 

5o 588 [or 16 

51 04401 50 

FI 03 = ho2 40 

50 $Sog [oz 458. 
50 $75 |03 10D 
zo 55 [03 14D 
50 47 |93 472 
Jo 40 103 4909 

50 42 [03 28 

Fo 37 |03 36* 

50 27 [03 45 

$o 23 {os 20 

5a 36 O04 13 

59 34 [04 35 

Foy 50 * 35 4104 50 

Falmouth Fo 22 |o5 12 
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The Sea-Coaſts from the Lizard to Holy-Head, 

Names of Places. | Lite | Longitale 
Lands-Enf 5o 20 os $8 || |: 
Gulf 5o It 1o6 Os Bl; 
Silly go 07 [06 45 "_ 
Seven Stones '5o 18 {os 49 [| |c 
Hartland Point gi 00 1o4 35 [{ 
Londey Iſle 5: 22 Jos 49.\Þo 
Holms gl 272103 408 Ic 
Briſtol Fl 325 102 40 > Ki 
Gloceſter F2 03 A 02 45 C 
Caldy Iſland FI 432.105 I W 
Milford St 458 105 15g] ly 
Se. David's-Head 52 oo Jos wii 
Studwalls $2 $52 jog 5F [ 
Bardſey Iſle 52 43 [05 10 > 
Leverpole 53 20 {03 10 
Welicheſter 53 37 [og 20 |] |G 
Ile of Man, Weſt-end 53 45 [os oo Di 
Holy-Head __|53_24 los oo $t 

The Sea-Coaft; of Ireland. Sa 

Fatr Foreland 55 os |o6 30 a 
Iſle Torre | 55 00Z os 308]} |C 
Iſles of Arran 54 4835 [08 Fol C 
Stags of Broad Haven 54 07 nt Io of A 
Iſles of Arian 53 ooY [og F C 
Galloway » 53 O58 |09 20F| A 
Gally, or Doen's-Head 52 409 [09 30! G 
[Lupis*s-Head 3565 3s I p 
—b | |. 


x 
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wa The Sra-Coaſts of Ireland. 
de.| | | — : Lon 
Names of Places. n __— : "Wy 
Limrick 52 34 109 O0 
Blaſques 52 OO lo 55 
Skillocks 5: go [30 33 
Cow and Calf FI 22 1 35 £ 
Mizan Head 5t 158 [10 oog 
ON Head 51 255 [08 48 
|Cape Cirat 51 10% jog 40 IJ 
Ki 51 $0Z#[o8 4goE:} 
Cor 51 $0g-(08 35 
Waterford 52 10. [07 38+ 
Waxford 52 23 [06 38 
| | {Dublin 53 32 [06 30 
M29 


The Sea-Coaſts of Ftance. 


PO IO" 
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The Sea-Coaſts of France. 

" Names of Places. | L_ | LOS & 
Jerſey 49 20 {[o2 00 
Buskin 49 19 [01 42 
Choſoe 49 o5 [or 40 
Se. Maloes 48 45 jo. 45 
Suſfe Iſles 49 oo [oz 22 
Morlaix a8 54 103 45 
Iſland de Baſs 49 co 103 57 
Uſhant 48 35 [95 19 
Conquet 48 45 105 o5 
Breſt 48 25 1]o4 .25 
Camarita Bay 48 2504 23S 
Seams 48 048 [os ous 
Parker 48 ooT[o5 25h 
Weſt Penmarks 47 35% 194 14g 
Glanants 47 33% |93 50g 
Groy 47 35%,03 30F 
Bell Ile 47 Ig” jog M0 
Cardinals 47 27 |03 ©0 
Ronche Bernard 47 25 [or 51 
Nants 47 45 jor: OS 
Picquelier Iſle 47 oo [oz 0O2 
Heys Ifle 465 34 [02 O4 
Baerſc 465 3o 1oi 30 
St. Martins 46 16 {oo 55 
Oleron on the Main 46 20 jo0o0 54 
Mamoſm 45 49 [oo 50 
'Toppar 45 36 [on 55 


R 
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LOT. 


The Mariners Compaſs Refified. (293| 
The Sea-Coaſts of France, Spain and Portugal. 


——__—_——— 


Latitude. | Longitude. 
Names of Places. |" ID. 

Rochel 46 oo [oo 30 £ 
Sherrant 45 oo [oo 28 rm | 
Bloy 45 28 00 of - 
Bourdeaux City 45 10 [oo 20EL 
$. Sebaſtian 43 40 ol of 
Bilboa 43 41 O02 0©4 

St, Andero 43 43,,|2 48 
[Lyons 43- 498 | 03 18 
Cape Pinas 44 045 [04 32 
Cape Ortegal 44 o8& les 30 = 
Cyſarga 43 388 | 07 16 => 
Cape Coriana 43 218.108 20 © 
Cape Finifterre 43 10” [cs 20 
Ifles of Bajona a 2 jor TE 
Burlings 39 43 jo79 52 
Rock of Lisbon 299 coo [of 20; 
Lisbon 2” C&S jos 
Cape Sr. Vincent 37 oo [os 25 
Cape Se. Maria 36 52 |05 48 
Cadiz 96 93 Foyt 
Sea-Coalts onthe Main Continent wit "inthe Straus, 
Gibralter 36 40Zl03 18 AS 
Malaga 36 45% |o2 17 > 
Veles Malaga 36 49,101 5 - 
Cape de Gat 36 475 5 o8 EL 
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Sea-Coaſts onthe Main-Continent withinthe Straits, 


Names of Places. 


Cape Paul 
Alicant 

Cape Martin 
CapePallamalla 
Cape Dagotrito 
Marſelia 

Tallone 


Civita Yechia 
Rome 
Selle 
O 
ollicaliro 
pe Spartaventa 

Cape Collam 
Gallippoli 


| Cape &. Marja 
| Angelo 
{ Ancona 


Gorro 
Venetia 
Cape Eltria 
J2gU3 


1 Zarv 


Salcpnica 


<— 


Longitude 
D, 


On 
OI 
02 
03 
05 
07 
o8 


M. 
a) 


— 7 


=— pu 


fs, 
de, 
, 


7 
, 
J 
| 
| 
| 


| 
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Sta-C oaſts on the Main-C ortinen within the Straits, 
Names of Places. _— L_ 
Cape Calta a3 7 I WM 
Trovor 43 30 [22 123 
nio 42 57 22 47 
aguſſa 42 29 ,123 33 
Cattaro 42 21 {24.23 
Antavara 41 49 |25 30 
Hiraſſa 49 57 |25 14 
Cape Linga 49 19 [24 14 
Drugomalira 38 38 [25 26 
Caſteltornis 37 45 }J25 08 
Cape Matapan 36 28 |25 23g 
Cape Sille 37 15Z|26 28 Y 
Cape Colloni 37 403 | 27 _ 12 
Cape Sr. George 39 28,|26 45E 
Cape Pimra 49 262.126 59% 
Cape Degriffa 49 12E [31 47 6 
Gallippoli 40 207 | 32 35* 
Conſtantinople 49 56 |35 og 
Nicomeda 49 26 |35 15 
Land Miri 39 12 [31 41 
Cape Babarnou 37 58 [|3o 58 
Cape Coxman 36 16 |31 20 
Cape Siridoni 29 on 0 
Cape Pollipoli TH; 0 =. 
Antiochia 34 354 |41 oo 
Lidon 34 210. .|41 30 
Joppa 32 42 |39 35 
Cairo 130 35 5 20 


— 
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Sea-Coaſts on the Main- Continent within the Straits, 


| "Ons 

Names of Places. Laticude: 

| _ * 

Alexandria 

Cape Raſauſen 

Cape Rifſata 

Cape de Solli 

Cape Mitorrata 
ana 

Britto 

Sufſa 

Cape Bona | 

Tunis 

Bozorat 

Bona 

Stora 

Collto 

Gigaria 

'Gion 

Ragin 

| Tad llis 


The Mariners C ompaſ's Refified. (297 


— — 


its, Iſlands within the Straits. 
Names of Iſlands. So OC 
—[{{Formentara 338 44 04 3O 
4 {ic 39 05 [04 33 
© {I(Collombitta 39 50 103 20 
2 {Cabrera 39 07 [05 41 
3 [Majorca 39 38 [05 48 
5 [{Minorca 39 55 [06 $2 
2 {IGallatta 37 47 128, as 
T \I|Scrpentera 39 oo |11 $4 
3 | {ISouth-End of Sardinia 38 56 [18 13 
7 #1 IiNorth-End of Sardinia at © [on Qs 
al f{Azennera 4z o8 |10 58 
52] [Rouch-End of Corſica 41 20Z|11 37F 
= |North-End of Coplica 42 553, |123 0232 
*X| [|Caprera 43 58= 12 57 5 
*1 [|Lilbo 42 318. |13 12®, 
Planoſa 42 078 [13 ogg 
Chrifo 4l $339 | 13 37 
|} [Palmarolla 40 '50 |14 35 
| [|Ponſſa 40 40 15 os 
| {{lkia 40 46 | 16' 12 
. | [8trombello 39 03 . [17 38 
' | JVolcanello 38 48 [17 06 
®. | ellicur 38 43 116 37 
< Allicur 38 45 |16 23 
T Uſtica 38 50 |15 34 
1 {|Weſt-End of Sicilia "& a T 
4 ddle of Sicilia 37 42 |16 45 
Eaſt-End of Sicilia 37 07 118 oo 


29 8) The MarinersC ompaſs Rettified. 1 
Sis Iands within the Straits. 


Names of Iſlands. 


Mettina 
{Zambra 
Pantalaria 
Linoſſa 
Lampadoſa 
Sematto 
Gazo 
Comino 
Malta 
[land Grozo 
Poma 
Sr. Andrea 
Buze 
Liſſa 
Catſfo 
Apgoſta 
Corlſella 
Mellida 
IFarmo 
{Corfu 
] Cape Sidro 
Zante 
Sapeni1a LE 
Iſlands in the Archipelago. 


37 
36 


1Tatlv 
Lenmos 
{I Mettalin 


49 00Z 
39 418 
33 $47 


29 55 
30 252} 
30 29" 


CAE S— 
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Iſlands in the Archipelago. 


Names of Iſlands. \ _ ——W 
38 28 [29 57 
39 oo [28 45 
39 42 27 27 
I aZ 27 53 
dromo 39 34 |28 ©2 
39 47 |28 31 
37 55_1|28 49 

37 38S[28 27Þ 

37 2858127 54D 

36. 58.128 152 

36 402.127 458. 

36 38Z |29 30g 

= Szmpalia 36 115 29 359 
= Weſt-End ef Candia oo. 27 ©O1 
7 Middle of Candia 35 os [28 32 
| Tiaſt-End of Candia 35 os [30 o8 
. Tilhedes 35 40 [31 58 
IWeſt-End of Cyprus 34 22 |36 23 
Middle of Cyprus 34 18 [37 45 
tft.Eud of Cyprus 36 48 133 54 


ie Sea-Coaſts of Barbary and Guinny, from Tangier 
to Sampſon's River. 


*| ${angier 35 $6 21093 35<t 
pe Cantin 32 278 j06 30Ff 
ze de Geer 30 30>| 06 595 
pe Gilon 29 yo [06 535 
ape de Non 28 52* [07 al 
< | -_- ; LA + 4 The” 
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The Sea-Coaſts of Barbary and Guinny, from Tall $ea-1 


gier to Samplon's River. 


Names of Places. ——_— 


—_— uw... 


Marpetueno 

Cape Borador | 
Cape Blanco 

Cape de Verd 

River of Gamboa 

Cape Roxo 

Cape de Monte 

River de Caſto 


Cape de Palmas 

River St, Andrea 

Cape Corce 

Cape Thrice Points 
River de Vala, or Acara 
River de Lagos, or Arda 
River Benin 

Cape Formoſa 

New Callabar 

Old Callabar 

Sampſon's River 


| Sea-C oaſts from Guinny to Cape-Bon Elperance- | | 


River de Gamarones 04 02 | 21 
River Borra aa 483: 13 
Iſland Fernandepo 03 10 - 20 
Ifland de Principe ol $5024|19 
River de Anger Or oo | 22 
River Gabon = - 


_— 
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—— 


| Tanf Sea-Coafts from Guinny to Cape Bon Eſperance. 


, Latitude. | Longtiude, 
Names of Places. D. M. |D. 


M. 


ind Chocos 00 40 Z|18 
ind St. Thome oo 1o0f*|18 
and St. Mattheos 
nd Aſcenſion 
and Anabona 
pe Lopas 
ape Padro 

MWpe Ledo 


— {pe Negro 


"I Hellena Nova 
7 t, Hellena 


pe Secos 

pe Bon Eſperance 
pe Anguillas 

nd Garlaice 


fnd Triſtian 


35 


35 
22 


21 
21 
9 
: Maria de Agoſta 19 
rinidada 19 
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The Sea-Coaſts of Brazilia. 


Names of Places. 


Iſland Aſcention 
G ne Ab ho 
io 
Riker Grande 
River Real 
River Se. Miguel 
Cape Sr. Auguſtine 
Sr. Raphael 
Ah Ph 
Iſland Farnando 
Rocas 
Cape Blanco 
Iſhnd Aſcenſion 


Ifdand St. Paul 


The Sea-Coaſts on the Main-Continent in the Elli, 
Indies. | 


Bay de Allagoa | 33 

River Se, Lucia 28 

Cape Sr. Martin 25 
Cape Corientes 

II. C Aguada 

| Cape Falco 

Tangoa 

Molinde 

River de Lamge 


| Magadoxo 
Cape /de Ba(los 
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YT in the Main-Continent i inthe Eaſt-l ndies. 
| Latitude. k- Longitude 


mn Names of Places. 


| D. M. 
25Wape de Guardelin 11 40 | 66 
30 Per o8 
06 Wape de Matriaca 33 
30 ol; OO 
or Wape Duas Pointas 19 
35 Wape Ralolgate 07 


32Fipe Mozando 32 
' 11% $0 
2 de Sinda 
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Iſlands in the Eart-Indies. \, ih 
Names of Iſlands. / 


Romeyros 

John de Lisbon 

Diego Roys 

St, Brandon 

Mauritius 

Don Maſcharinnas 

St. Apollonia 
South-End of Se. Laurence 
Middle of. Se. Laurence 
N. End of Se. Laurence 
Johnde Nova 

Se. Chriſtopher 

2yotta 

oanmma 

Mohilla 

Comarno 

Mantia 

Zamtibar 

Pemba 

Johh'de Comaro 
Coſmoledo 

John de Novo 

Aſtores Ilheos 

Agalega 

De Almicanta 

Iſland Quehallo 

Set Hermanos 

Diego COratioſa 
Piedros Blanco 


Dadb/ 3 


2 


2. 
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| 
| Wands in the Eaft-Indies 
= Latitude. | Longitude 
Names of Iſlahds.. D: M. D. M. 
JOCC OTA 
land de Zocha in as Tn 
abolla 
'' aque 
WGaripa 
i pena IO 32% 36 34 
Anc ImMaorn In | 
MCeylon 07 50 [93 15S] 
{and Cocos 14 307 |109 48 
land d' Andemaio I3 co&|[109 15 
Quarinibar it 10 109 207 
land Raſe « |09 52 109 09 
land de Sombreſe o8 oo [109 20 
I! Vicobars 07 ©O 109 40 
North-End of Sumatra jos 28 | 111 15 
| {Middle-End of Sumatra jor 3o@|115 25 
"1 th-End of Sumatra O5 $25. | 120 24 
|ſambe ol 49 ho 117 of 
Bantam _ 06 158110 19, 
The S outhern Iſlands. | 
$, Antonio | 17 07 Z | 26 4© < 
(S Vincent 16 $58 [25 $5653 
St, Lucia 16 50 25 32.0 
$. Nicholas 16 308 |24 48 Z 
[ de Sall 17 0082 22 30Y. 
{[Bonaviſta 5 $89 [22 23' | 
E” "Wo 
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24 ©6 : 
25 20% C 
25 385 Tere 

12 ' 


, 
a 
Z 


TIT 2. 
18 1006 
17 gol 
17 36 | 
19 4681101 


{Ferro {| 
wr h | 
enariff A 5 30 
Grand Canaria * |16 35 i 

AA - 4 07 
Lancerotta 14' 12 

| Forteventura | | 14 $2. 
The Weltern Iſlands. 
38 55 iz 25 49 || 
40 30 5 25 42 
40 0©9 I” 32 23; 
39 30 132 19 


— 
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E + The Weſter Iſlands. 


IF Names of Ifkands. 


| 03 


{The Sea-Coafts of Hudſon's-Bay, New-found-Land, 
b Il | and New-England. : 


[Cape Farewell 60 
Ind Reſolution G1 
2 |!|Port Nelſon 57 
2 [M1C. Henerita Maria 

"/|Charlton 1Nand 
{Rupert?s Rives 


Y 
7 ({Bell-Ifle 
#1fIPenguin Iſland 
[Cape Bonaviſta 


] 
q 
| 
] 


Th 
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The Sea-Coaſts of Hudſon's-Bay, New-found-Landl 7] 
and New-England. | 


Names of Places. 


—— — _—— 


Trinity Bay 
Bacalao 
Conſumption Bay 
Cape St. Francis 


Cape Dil; 

adn rr Head 

wy Race 

Bay of Bulls 

Se. John's Harbour 

Plaſentia Bay 

Cape Se. Larinſo 

os St. Paul 
Cape Roy 

Cape d' Games 

Cape St. Charles 

Cape Britain 

Cape Sable 

Cape Codd 

Boſton 

Plimouth 

Nantuckett 

Martin's Vineyard 


D., M. 


Latitude. 


18 
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| 


Weſt-Indies. 


nd] The Sea-Coaſts on the Main-Continem in the 


Longicude. 


D. 
67 
68 
68 
70 
73 


4. jt. Names of Places. _— 
8 Elizabeth's Iſland 41 3 
9 Block INand 49 55 
3 Jong Iſland 40 45 
1 {Cape May 39 5$ 
7 JKape Charles 37 48 
Cape Henry 3F ©0 
4 JiICape Hattaras 35 50 
5 /ICape Feare 34 O2 
5 Cp Carnavaral 28 4oZz 
5, Florida 24 468 
38 phillipina zo 0*®. 
ve de Catocha 2I 23S 
1 - de Camaron 16 05727 
51 [Cape de Gratias 15 32 
7 Pena Io 25 
I 1i|Bay Fonto 12 10 
? |||[Cape Roman on | 
> |{|Cape Codera 1 ©8 
 |||Cape Three Points 11 18 
| 1/|Cape Breme Og 20 
| || |Cape Dasbaſſas o8 20 
I mno O06 10 
—1\K 1M os J9 


M. 


30 
OO 


40 
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| Iſlander "the bets num 
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Illands in the Weſt-lndies. 
titude, | Longitude, 
Nan: of Yande. | po [tht 
1, Lucia 13 30 {606 07 
Barbadoes 13 ww [oy 26 
Tobago TH S, =. 
Point de Gallera lo 45 [58 5s 
Granada 12 lo |59 $6 
11 18e. Vincent 12 50 59 52 
+ |) |Guardatupa 16 oo [60 55 
Monſerat 16 20 [|6r os 
Mevis 17 ©0 61 yl 
$:. Chrifopher 17 309 [62 og 
Ifand Blanao TR Z 62 16 = 
Margarita 11 288 [6x oIg 
| Tortuga 11 30 > 63 04pal 
L. 4 Orchita 12 198 | 63 25 
land Aves 12 29 £4 64 46V- 
| | Boniaire [12 325-|65 18 
Queriſa 132 245 466 of 
*[] JAruva 12 45 66 46 
Eaſt-End of Hiſpaniola 18 47 | 67 $2 
Middle of Hiſpaniola 18 50 |70 22 
Weſt-End of Hiſpaniola | 18 25 | 73 50 
Eaſt-end of Jamaica 18 coo [|75 30 
Port Royal 18 15 76 45 
Weſt-End of Jamaica 138 38 [|7g 21 
The Eaſt-End of Cuba 20 27 72 30 
The Middle of Cuba 22 oo |81 20 
The Welt-End of Cuba 22 30 | $4 30 
X 4 Iſlands 


| _ q 
3r2/ The 
) The Mei , 
s 
Lt Comp 
ds 5 the hn = 
- bt 
ies. | 


— — 


Name 
- - s of Iſlands 


—{ 
- 
z 


Iſland 
d of Providenc 
e 
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Latitude 6 ; Longitude 
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OO 


| 


—— 


{abſolute helps 3 but the Longitude of a Meridian, is 
|that which hath, and Ciill wearieth the greateſt Ma- 
ters of Geography. 


Atitude and Longitude are two primary Aﬀetti- 
[ ons of the Earth: By the help of theſe two doth 
Geographer ſtrive to repreſent the Parts of the 
, that they may keep ſymetry and harmony 

with the whole. 

Latitude is an Arch of the Meridian, comprehended 
between the EquinoQtial and a Parallel. -But Longi- 
'|tude is an Arch of the Equino@iial, intercepted by the 
—_ of London, and the Meridian of ap other 


For the exact ſettling of Latitudes, we have many 


| have md to ſettle the Longitude with as 
much exaQtneſs as poſſibly I could : for I not only 
calculated according to the Latitude and Meridian- 
Diſtance of each Place from the Meridian of Londen ; 
which Meridian-Diſtance I obtained from the exaQteſt 
Geographical Charts extant 3 but I conſulted with the 
Reckonings of $kilful and able Mariners 3 and when | 


en. 


bl 


b found any difference, I compoſed it both accordi 
to Art and Reaſon. 

As for inſtance, I had from skilful and able Mari 
ners, wor their long experience, the Meridign- 
ſtance from Barbadoes to the Lizard : Accordi 
which I have ſettled the Longitude of all the emi 
Places in the Weſt-Indves, 

And fat the ſertling of the Longitudes of the 
in Eft-India, 1 conſulted Obſervations of £cli 
both Antient and Modern, as in 161 Page of H, 
icon Calefte, thes Difference of Meridians betw 
Geaand London, is 5 h. 48 m. and Makes and 
dow is 7h» 19 Mm. My Table hath che former of 
6 h. 6'm. and the latter 7 h. 23 m. the Differeng 
between my Table and the former of theſe Obſers 
tions is 28 m. and of the latter is 4 m. which Di 
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ference may be born withal. 
Note 1 1 do begin the Longitude at the Aeris 
of Londen, and increafing it on both ſides the 


ward, and terminate at 180 deg, 


Meridian ; that is to ſay, both Eaſtward and W# 


ces on the Eaft-fide of the Meridian of London, liei 
Eaſt Longitude : and on the contrary, all on 
Weſt-fide of it, lie in Weſt Longitade. 

3. If a Ship be in Eft Longitude, (ailing to4he 
Eaftward, the Longitude mcreaſeth ;, but failing 
the Weſtward, the Longitude decreaſeth. 

4. And on the contrary, If a Ship be in Weſt La 
gitnde, then filing to the Weſtward, the Longitad 


2. Therefore (according to this account) all Pl. 


5. Take 


—— — 


Pn and failing to the Eaftward, it decreaſeth, | 


| 
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angh”";. Take notice that to Places it Eaſt Longitude, 


Sun cometh on their Meridian before he cometh 


= 
<——  —— 


= _ CO 
_ _ 
- — — 


& lon the Meridian of London. As if a Place lic in 15 


grees Eaft Longitude, the Sun cometh one Hour 


þ dr oner to the Meridian there, than he doth to the Me- 
ridian of London : If in 30 d. Eaſt Longitxde, then 
_[{ |two Hours ſooner, if 45 d, three Hours ſooner, if 60d. 


Hours ſooner, if 75 d. five Hours ſooner, if go d. 
Hours ſooner 3 if 105 d. ſeven Hours ſooner 3 and 

ſo you may reckon for any other itude. | 
But on the contrary, All thoſe that lie in 
Weſt Longitude, the Sun or Star cometh on thcir 


1 {Meridian after he is paſt the Meridian of London, 


—_—.. 


—_— 


To find the Difference of Longitude betweers 


any two Places. 


þ both Places be in Eaft or in Weſt Longitwde; 
ſubtract the leſſer Longitude out of the greater, 


| [and the Remainder is the Difference of Longitude. 


If one Place be in Eaft Longstnde, andthe other in 
Weſt, add both together, and their Sum is the Dif- 
ference of Longitude, 


"EE 
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AAATHEMATIC AL and SE A- BOOKS, Printed 
for -and ſold by Richard Mount, Book ſeller, at th 
Antient Shop by the Poſtern on Tower-hill ; ay 

"Tho. Paſſenger at the Three Bibles and Star @ 
London-Bridg, V5z. 


Mariners Magazine 3 containing the Art of Navigation, 
Surveying, Gauging, Gunnery, Aſtronomy, Dyalling and 
PFortification, By Captain Samuel Sturmy, Folio. 

Gillibrand's Trigonomerria Britannica, 

The Coalting-Pilor ; with new Sand-drapghts. By 7, Selly, 

Fhe Mariner's New Kalendar. By Nath, Colfon. 

The Sea-man's Praftice, By Richand Norwood. 

Norwood's Dofrine of Triangles with Logaricthms, cor- 
reſted afkd enlarged. 

Norwood's Syſtem of Navigation, being a large and eomplex 
Treatiſe of the whole Art. By Matthew Norwood. 

PraRtical Navigation, being an IntroduRtion to the whole 
Art. By 7. Seller, 

A op to the Art of Gu , containing moſt neceſlary 
Concluſions for the Praftice of Gunnery, either for Sea or 
Land-Service, By Capt. Thomas Binning. 

Colloquia Maritima, or Sea-Dialogues, explaining all the Pars 
of a Ship, with the Words of Arc and Phraſes uſed art Sea. 

The Safeguard of Sailers, and Pilors Sea-Mirror 3 deſcribi 
the Sea-Coaſts of England, Scotland, Ireland, France, 
Denmark, Norway, &c. according to the neweſt Waggoner, 
with new Sea-Charts : A Book very uſcful. 

The Compleat Modeliſt ; ſhewing how to raiſe the Model of 
any oper Veſſel, cicher in Proportion or out of Proportion; 
and to find the Length and Bigneſs of every Rope in all Veſſels 
exatly, wich the Weigh of their Anchors and Cables. 

The Boatſwain's Art 3 ſhewing the Rigging of apy Ship. By 
Henry Bond, 


The 


Ys | 


ip BY 


E 


LE a 


i 


with | 


ree 


Books printed for R. Mount and T. Paffenger, 


{the Compleat Shipwright 3 teaching the Proportions uſtd 
by experienc'd Shipwrights, according to cheir cuſtom of 
Building 3 with the drawing of a Draught, che makiog and 
marking of a Bend of Moulds. By Ed. Buſbnel. 

The Geometrical Sea-man, By Henry Philips. 
| The Sea-man's new Epirome, conraining the Dofrine of 
Triangles, all che three Kinds of Sailing ; likewiſe Aſtronomy 
ad Geography, the Variation of the Compaſs ro work Obſer- 
nations with 3 a new and exa&t Method of keeping a Journal ; 
mith ſeveral uſeful Tables in che Art of Navigation ; with 
Snes, Tangenrs and Secants, and Logarichms ro 120000, By 
fanes Atkinſon, Teacher of the Mathemaricks, x 
Norwood's Epitome applicd to Plain and Mercator's Sailing, 
wich uſeful Tables. 

Dr. Newton's —_— or a View of the Globes, 
being an Explanation ot che Principles of Geometry, applied 


to Surveying and Gauging of Casks; to which is added an In- 
troduQtion ro Geography. 

An Epicome of Navigation ; with Logarithms to 10000, By 
Henry Gellibrand. So 
The Arr of Navigation, with the Errors therein correRed, 


| By Edw. Wright. 


My Uſe of the Double- Scale of Proportion. By Seth Paw 
e, 

The Mariner's Compaſs ReRtified : By Andrew Wabely. Cor- 
refed and much enlarged by James Atkinſon. 

Dr. Newton's Engliſh Academy, or a brief Introduction 
to che feveral. Liberal Arts, Grammar, Aricthmertick, Geo- 
_ Muſicky Aſtronomy, Rhetorick, and Logick 5 to 
which is added the neceflary Arts and Myſteries of Navi- 
gation, Dyalling, Surveying, Menſuration, Gauging, and 
Fortification, praQically laid down in all their Material 
Pomrs 2nd Particulars 3 highly approved to be known by the 
Ingenious, and ſuch as are defirous to profic or render them 
ſelves accompliſhed. 

The Sea-man's Tutor, By P. Perkins, 
The Marrow of Aſtrology. By Jobn Biſhop. 


Focke rated fir Re Moant aud T: Paſcnge. 


| Mathemarical Manuel ; -Of 
Navigation, Gunnery, E 
= Ganging 3 with a Table of Logarihms to 100 


The Rule 
of Proportion. By Edw. Wingate. 


There are alſo ſold all ſorrs of 

Mathematical 

<aloi or of Matemai nd ek 
Sea-Charrs for all Parts of te 


TFT; 


